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Indole derivatives and mono- or diazaindoie derivatives represented by general formula (1), pharmaccutically acceptable acid-addition 
salts or base-addition salts thereof or hydrates of the same which have a COX-2 inhibitory activity and are useful as drugs such as anti- 
inflammatory agents, wherein Het represents an optionally substituted heterocycle; A, and A 2 independently represent each -CH=, etc.; Ay 
represents -CH 2 -» etc.; R, represents 4-fluorophenyl, etc.; R 2 represents alkyl; and n is 0, 1 or 2, provided that when A, and A 2 are both - 
CH= then A y is -CH 2 - or -SOr. 
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RtfJiU {fc£^l (0iJ^L«WO9 8/5 1 6 6 7 -g-Rtf 
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5 fr*L<tt, 1 0~8 0 ; CT'fT9 = 
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15 HD (II)&^&ffli^<5#, ifiKtta^^H (D £ffli/ N £o MRtilh 

y jc^7 5 h y 7'p tvwr $ y» by -/j-^t 5 y, ^-r yTn t^u^ 
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20 1, A-'Jit^-fy. N, N-^>f^*/^7$ Ks T-feh-py/K N, 

N-^yfvPT-fc h7U\7h7tKD77>> h^Vx^y, ^yi?y, 
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M>tb*isb\ i- bV V^x- b**> b\ *!)^-t-^h^K, ^^^> ; 
&&tLX\Z* N, N-v^^fM^7^ H\ N, N-^^ WtF7^ h\ 

*JHV^. EJStt-7 8~5 0 < C-OlfV\ *?£L<te-7 8~3 0°CTlT9c 

ft^RiCH 2 Ha l^^Wt^RlCOHa lXliRiS0 2 
Ha lWSItaoT, ^tt-etlA 3 (C = 0) -Xli-S0 2 -T' 

*>5-»A (1) ©^«J^5:i^$5, 

*&Wik&yO(D? i b, A3 ^-CH2~"C*>0, nflSl-efcSffc'&tttt, 



15 



CHO-Het R2S^ A 1, 
► 



Het 



S0 2 R 3 



► 



SO2R3 
it&to 1 0 



Het 



S0 2 R 3 



KOH RaOzS^ .A 
► 



*2 » 

S0 2 R 3 



A2 H 

vc&m 1 1 



Het R^HgHal^ 



> 



Het 



fc-a-fci 2 
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flicojr^.'i, -i&it (i) [z&mvb&QvbZ] 

5ft 5^ 2 Mfc^T, ffc&tt 7 (WitfWO 9 8/51667 
1 1 - 2 9 5 5 3*'&n<0%MW 1-1 A»&fk£*J8--MZ)£&tt, fk£ 

*9 7£:!fiKfti3iL;fcSL 0fa«OSHe t 5rft57^f t KCHO-He i £R 
5 fSS-fr, fk^7 tSHe t i&^f-u-vSfctfLTttaS-frSwirJiJ: Off 9 

y ^ fvWv' U /U) T ^ h\ n -yf/P L> A, sec-7 'f-/U l> 7 A , 
ten - 7?vW y 7 Aft JflV*5 L < tt y * A ^ V 7 o t'/WT 5 

H\ n - 7^vu y ^ * l^3c Jxft« HTitTF7t Fn7 7>^- 
10 7VHfc4f*ffllr*6#, »*Ulirh7tKo77>»5: R/£te-7 8~ 

5 0X;-CfTV\ $?*L<(i- 7 8-3 0 c C-CtT?c 

Ha 1 t£ffll^T, <k£#i 7 J&»b<fc£* 8 ^05^&R/&£ IPI«OI©K:f«l"*-w t 

fb^CHO-He tW^iJl:, fk^CHO-CH 2 -H e tfc 
IV^Ztiaot, n^2t'i!b5-K (1) ^k^«J«r#5^^* s "C#Se 

$C>JI, MCHO-He t(D^l!)l^ - (C = 0) -gB#Hfg«1-5 
He t. SrfflV^^iCfcoT, n^OT'fcS-ASS*: (1) 

20 -e^5: 

{k£&8a>Mk£to9^©£ftt*. <k^*8S:»ftU ^hWkLfc^t K7 
(1 , 1 , 1 - h y * -1,1 -v^t Kp- 1 , 2 -^yxa- 

25 K*y-^-3 (ih) r.mt^y^>. wj-vj**? 
*-3rf-y h y xf/u7 $ ^©ja^t>*/iifiirffli^* J »if* l< 

?->nm (1, 1, 1 - hy* (7"fe^o**» -1, l-^tKo-l, 2- 

(ih) -mit^yiJy^^^-. RJS*& 
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ytet'tem^AK ft* L<(iv ; ^rjpy yy*m^h fcfclt- 7 8 ~5 0 C C 
-Cfft\ iff* L< li- 7 8-3 Ott'fT'): fc v>:iJ:6il7uii, J£&#& 

<^5#, ft!-* t< li^U^y 3— JKJPttl 5-1 5 0 l CT*ff') 
ri\ L< H4 0- 1 2 O c CT'fT'): ^ilTCliffll/^^t LXlt, ^7y 

10 ■y^n^^S: itn i^y-/K y*y-/K tt^fvuft 

SrfflV^S c S/^«0~8 O c C-t-fir5^, L< It 1 5~6 OtfffSo JE^I± 

15 ^-CtSo SHWflJ* (S»iS&OXONEh m-^noig^E 

Th7tKo77X x— 7VK h^r^^^V, 1, 4 - i?**^, 

no^y, ^no*M ( y*y— ai^y— /U s 7k ft <?:£r$M&X 
20 xiirh7tKD77^ y *y-/i'£tf7k<&&£*&iiE&fflV\ m- 

>7 ? u- h&fflH$ic« v^y n d y ? y&t;y * y -A/ofc^HSMfcSrJB^s. r 

25 Aft#x.5 1 t i "TtBTfcSo 
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,K << V V a /s ./ -;K "7 h v t K «= 7 v > \ 1 , 4 - v } ^"^+>> > T± V - h 
U /Hfc if '«r*SfcX( Htffil^/A it * L < fi * * / -/KTC : tK& 

IM ^y-/ucoiE^jK ; tK, l, 4 - i^**t ^Rtfr h 7 1 K o 7 7 >©S 
: Xli*, * /uXtfr h7t |'D77>^«ffl^ 7 J J£f£ 
5 liO-100 -CttTP, fcF * L < 14, 15-100 °CT'fT 0 , 

©SRl £#i-5{fc£#>RiCH 2 H a ) (Ha 111, tSaiW?-, IMBIBE 3? 

tLTIi, *miti-hV 7A, A, -7-hy^^y h**>K, thiJ 

10 ^^j-h^v-K. *y K^ixKs Uf^^yyok^T; K 

h !J 7^X11^7^^^ V7o kVbT ^ K$:ffl^5 : K^fli: Ltli, N, 
N-^WA/AT? K, N, N-v^ f-yUT-fe hT^ h\ 7^7fc F'077 

15 L<(4N, KXtt7h7t Kn77^ffl^6c 

- 7 8-5 0 c CT*m\ L<tt- 7 8 ~3 O'CTfff 5o 

{b^RiCH 2 Ha lroft^^tlb^RiCOHa lXi±RiS0 2 

Ha I ^fflt^wtlCtot, %tl?tlK$ &- (C = 0) -Xtt-S0 2 -t? 

*>5-jft* (i) wM^#5:<!:/j 5 t#5c ffl^5*££, Rft>^, 

til 2i:M6He t #*-*-tt*8*5£*tt, ^To^jfei-J: «J r <t 

He tic^(t^rs^<D^^-co^(i, -mfeSZGi- 

KlS&J&i: LTI2, m*/-/K *9J-fr, BK^f^, 
EJfctt 0 ~ 8 0 ^T-f? 9 * t < it 1 5-6 0 tV'il 0 o 
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He t«l-COOR.| (::t% R.j li, 1 -3 (DW.mM L< It 

tti&mtt (O 7)V* /H&£ IH -) & %"f 3 mS'^te it 3 T ;U * ^ * t /I^McO 7 

ig^LTliL /-?y-7K ^yraAy-A, 7F7tFn77 

10 1 5~ 1 0 0 c CT-fT9r 

He t^I-COORj *^%m%\Z.tetf%7)\>*)V^7,7-)V(n>tl)Vi£ 

£6c ^s^tTii, Tk^b^y^^, tk^-t-m*^ 7K^by^i7A, ^ 

15 77 A, &mitVJ-<?J*&m*<^. &fcfet&tLXl^ 7k, /-*/-7K 

/-7K 'fy/p/V-^ 7h7tFo77^ 1, 4 - T-fe h 

6c. £JS(iO~l O O'CTlT^, #£L<12, 1 5~ 1 0 0tttT7c 
H e t ^g^S77/l-^>^^S^^i"S^^}-^{t5 7J^#>v'/WS^S 
20 -CONR 5 R 6 (ZZX\ R 5 &t>*R6 R-Xli&fcoT, tK^T", XI* 

^jfti~3©ii:<ft^t<li^tt«^©T^^aiSr*i") ^<o£*Wu 
*<s>vm*&>; n ]) FkLtzm^ ffim<Dm%Gir5>7 5 >HN R 5 R 6 % 
S©^TXH^T r i l: J; *) 9 r t 5, St* o y K 

t-rsRoKSit tr«, mt?*~'K mt**-f x )*. ^^mtvy. 3E 

T'n9##f£L<(i, 2 0-1 OOtt'ft'), T 5 > t eoRJfci-ffll^aJfcg J: L 
ttJ—^s *-9J—fr* 7F7tKD77>, ^^r-y-^, 
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7i\ ft* L < h ^ t K p 7 7 >£ffl^3 : fcfclt- 1 0 ~ 5 0 CT'fj 9 /j\ 
5 I-CONR 5 Rfi '-co^&fi, */w#*^^SS:tt^JTftiStfc«{i, 0fH 

7x-h, v^v'^d^^/^^^ F\ v?3c^yuy >®h>7~ KftJffcffl 

io v** ft* l < « i , r 5 yv-zuxii^vy h y r v- 

15 ^VSrffl^S, JK£te* - 1 0-5 OtT^/A ft* L< «0~3 O^CT'fl 

S-CONR5R6 iJ/^^-^I^^ d n^ixXT^fc iO'lg 

20 Tt>tt9 r. «Jr^T'#5-. ^ DP^fift^^^/ut LTIi, ^p 

-cii, hu^^r^^, •^yyatvi.xw^^ try v^&^ffli^ 

- 1 0 - 5 0 c CT*tf 9 ^ft * t < fi, 0-30 tret? 0 o 

h e t tfi e y i;^^t>«#$n5ST*ifo?)4S^co tf y ^N-^i/ 
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^ d p il£,g.«f£ffl A# £ 12 v a d ^ ^ v & ffl \ v ^ * ~> ? A * 7 / < - ^ 
5 £12- 1 0 C C~6 Ot-Ctfl^ ^L<liO~4 0 < CtlT9c 

© ^ H# # I - SfJ L # 5 * & o T Gtit-t 3 Z. t ii X # 6 e £ 

*&W(o<t&tons is? u**^f-r— tf-2 (cox- 2) pi*fEffl£#u 

rt*«t?#4 0 %<0&G<n$L*m.\t. 10Sfc9, SPTii, 3-1 5 0mg/kg, 
#N£P "Cfi, 1 ~ 5 Orag/kg -CfcSc 

mm. mm\, ta&m. fcftn. ^mi \m&mmm*\mirz>z.tfrx% 

25 H»J 1 

2_ -1- (4 - ■7A^D'<>'VVl') - 5 - / 9 y*A/fc —fr— 

1 H-t oa [2, 3-b] £ ']) f J> 
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Me0 2 S 




F 



( 1 ) 2 -^yfyx/b;^^/; J - 3-3- K- 5 - ^f-zuf-^rM V i>>o> 

mm 

li#ilT> 2 - r - 3 - a - K - 5 - > f t t -U y > 

( 7 . 6 3 g ) »t'!Jy' >-|&i$ ( 3 0 ml) CI 5-3 0 tt"< Vlf ^ ;*7l^-/b 
5 ^a!J K ( 7 . 9ml) £^Ux., 6 0 ti:t 1 5 B#^|f# L fcV*T\ JxJ£if££ 

^•>^AT«, ttii. iETIItto ft$>*ifcfc»©br;* 

~>V) ^©^^/-/V-^^fy^i (1 : K 2 0 0ml) 15- 

3 CC-Clft^TKK^y v*A*$$ (6 4ml) 6 OtKT UWif^F 

*> L> * ^7U# 7A^D7^77^-'(^y —7b : * n n */l/2> = l : 5 0) 
tfflV^L, SM)*Ogf»6. 4g (5 6%) Zmtzc 
iH-NMR (CDCI3) 6®: 2. 41 (3H, s), 7.47-7.69 (311, m), 7.90 (111, brs) , 8.13 
15 (4H, m). 

(2) 2- (2 -7 1) 7b) - 5 - ^ 1 -^yf 1 H - 
t'DP [2, 3-b] lf!J^©iS 

2 -^v-tf^^/u* — /P7 5/-3-3- K-5 - /f-A^f-^r\f I) 
(1. 6 0 g) (Di?**-V-yfeffi. (4 0ml) {Z y 2-^~A'7 : 7> (7 2 5mgK 
20 If* (MJ7x^*777y) A (1 3 8mgh 3 (I) 

(7 5mgh h !ixW; > (5 9 8mg) #tW*K 6 0 C C!CT1H# 

W«#bfc. Mts, RlSttfcTKfcibtt, p o * * ^Ttttti U ^tKM'- 



WO 99/61436 



30 



PCT/JP99/027I8 



tt«D g mm 1 . 2 4 g (85 %) 

1||-NMR (CDC 1 3) 6 fit: 2.50 (311, s), 6.56 6.58 (1H, 111), 6.65 (III. s) , 6.79 
(1H, d, .1=3.3 Hz), 7.43-7.59 (311, m) , 7.62 (111, s), 7.7-1 (111, d, .1=2. 3Hz), 
8.13 (211, d. J=7.6Hz), 8.41 (1H, d, .1=2. 0Hz). 
5 (3) 2- (2-7!)yl/) - 5 - * 9 yxfrfc-fr- 1 — ^sV^xfrib—fr- 

ll-l-tno [2, 3 - b ] ti'Vi/ytDmM 

mmm 1(2) <Dxmx~mzit&w ( 1 . 24g)©^nn^/>-^^y- 

^a^tSiffi (5:1, 1 2 0ml) IdO'CKX, •7^'>«7^>'/<-t*->7^ 
U-h6 7^m (5. 1 7 g> ttf 8 0%) 0*0^X3 0^181, 1 5~ 

10 3 O c CX 1 tiffflffiWLtz-. &^X\ RJtM*&ft$t®t7kmi- h V V J*7k&mzh 

tf, i^no^VXttttiU M7K55it^^^v">^X'^, ttiS. fl&ETiftSi 

?vU=l : 1) £ffl^X#*U «fett«©Btt«0. 89g (6 6%) fcflfc. 
iH-NMR (CDCI3) fiH: 3.12 (3H, s), 6.60-6.62 (1H, m), 6.84 (1H, s), 6.86 
15 (1H, d, J=3.3Hz), 7.51-7.68 (4H, m), 8.26 (2H, d, J=7.26Hz), 8.40 (1H, d, 

J=2.3Hz), 8.99 (1H, d, J=2.0Hz). 

(4) 2- (2-7 x )jV) -5-^V^Wt^-lH-t : nD [2, 3-b] 

mmm \ o) oxu-vmzit&fo ( e 7 5 mg ) ©7F7tKD77>-^ 

20 (5:1, 1 2 0ml) £ 1 jS&TkMit* V $ J*7k&m (5ml) £ 

Mil, 6 0 C C[ZX I 5 mmmWLtz c &I^X\ RlCttSTTK^fcttx K^^X 

4 3 lmg (9 8%) Sr^fco 

iH-NMR (CDC 1 3) 6 fit: 3.17 (3H, s), 6.61-6.62 (1H, ra), 6.83 (1H, d, .1=1. 7Hz), 
25 6.87 (111, d, .1=3. 3Hz), 7.65 (1H, d, J=1.3Hz), 8.46 (1H, d, J=2.0Hz), 8.93 

(111, d, .1=1. 7Hz), 11.23 (111, brs). 

(5) 2- (2-7 11/U) -5-/ V >*JV*=.)\>- 1 - (4-7^n^i? 
/W) -lH-t'un [2, 3-b] t'!)yy©iSS 

^*#H^T. OriCXH^Jl (4) Olgt'ilfcj^^ (2 0 0mg) «y 
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yfvU/JwPATS h'm$ (2 Oml) I 3 !!, TK^fb-t" h 'J (4 5. 8mg, fcfijg 

6 0 %) & fin x. , 3 0 L iC, 4 - 7 a i/ fr-/ a 5 K ( 2 8 8 ing) 

^77^- ^un^;^ = l: 5 0) &fflOT#8tU, 

W B W*5 2 3 9 rag ( 8 5 %) 

Ui-NMR (CDC1 3 ) 5ifi: 3.15 (311, s), 5.82 (211, s), 6.49-6.51 (1H, m), 6.59 
(1H, d, J=3.3Hz), 6.93-7.07 (5H, m), 7.57 (1H, d, J=1.3Hz), 8.47 (111, d, 
J=2.3Hz), 8.85 (1H, d, 1=2. OHz). 



] _ (4-7;^D^V^) -5-/ 9V*>Vft-tV- 2 - (f7y-;W-2- 



(1) j -s<^w^)\,i!r^>\,-e>-t<?i\< s f-ir'(v K-^-2-*/w^>f-5 

Mfflffl^T. 1 -^y-feV^/UTh^/i^- K— ^ (2g) 

<D7F7t Kn77« (7 Oml) \L- 7 8*CT\ n -zfisl'V ft J* (5mU 
1. 5 9M) fc«TU ^t'3 0^Wtfci, -^iMfvuy^M 
75 K (2. 3ml) **TU nU-Cl OdlW*#Lfc: tt#LfcEOSft£* 

tiBiaflc-mjtft«*^^Sri!fc*a*<t* s ?> 3 o^m^x 1 5-3 o'cir-^ 

7^- (v/^ dp^^V : ^ 9 J—A> : M = 10 0:5:1) fcEl^T^HIU 
m&M (4g) #btlfcMtf>l --<>irV7wU*^-5-^^/U 
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WyK--^-2-*/^i'Vi (4g) Of h7t Y'xi7y>m& (7 0ml) 
£. MTM-^W^y (1. 8 4ml) &t>'? p u'Mt^J-^ (lml) £r*n 
X_ x PJM^3 0#fi3«#Lfc&, T>*--TtK (2ml) kmW&Xtto*.. 1 5# 

l H-NMR (CDC1 3 ) 6{B: 2.50 (3H, s), 5.7-5.9 (HI, m), 6.2-6.4 (1H, m), 7.03 
(HI, s), 7.3-7.5 (411, m), 7.55 (1H, t, .1=7. 3Hz), 7.93 (2H, d, J=7.3Hz). 8.05 
(111, d, .1=8. 6Hz). 

(2) i -^>-fc? y^;Vif,=. )V- 5 -/^f-^V K— A — 2 -ft Jlstf^XT 

mmw2 (i) <Dxnx*mbtiit<t&yj a. os g ) ©fh7tKD77> 

^ (3 0ml) iZLn-yy (Lawesson) «QH (0. 9g) ££0;i, 2 8#»^iS 

(.^Do^y) £fflv>T#8liU (l. 1 g) ttft 

lH-NMR (CDCI3) 81: 2.48 (3H, s), 7.2-7. 4 (5H, m), 7.4-7.6 (2H, m), 7.71 
(2H, d, J=7.6Hz), 7.8-7.9 (1H, m), 8.08 (1H, d, J=8.6Hz). 

( 3 ) ! _^^if>^^*=^-5-^f^^--2- (f7/-^- 2 —4>\s) 

nt&W2 (2) (DX.UX~'&btltzit&® (SOng), 7* v*T± YT /V=f t K 
i//^-J^T±^— ^ (0. 0 4ml), p - Y)V^-V^)\y^y^i (lmg) RtFgfcg£ 
(0. 5ml) <»®&m*\ OOt^l Lfco «flET»tt&* ftfift*^^ 

^©Ittft (4 2mg) Srftfce 

lH-NMR (CDCI3) 5 til: 2.50 (311, s), 6.87 (111, s), 7.30-7.42 (411, m), 7.51 
(1H, t, J=7.3Hz), 7.59 (111, d, J=3.0Hz), 7.82 (211, d, J=7.6Hz), 7.97 (111, 
d, J=3.0Hz), 8.11 (1H, d, J=8.6Hz). 

(4) ] -^<y-\? is xjuX-ju- 5 -/ # V*jV*=.jV- 2-(f7V'-^- 2 - 
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<<*) << yv-wmu 

mm$\ 2(3) ©IStU bMzit&Vo ( 4 2mgh 7 h 7 t Kd 7 7 ^ ( 1 ml) 
(0. 5ml) (D^tKlTk&T^ y> (OXONE, 1 5 Omg) fcJjDx., 
3 0#m]Jt#U 15-3 0'€T'l. 5«*WH*#Lfc, ffift h 0 *A 

/U=l : 1) £ffllr*-C#«U SSfett^WBW* (3 9mg) £'#/c 0 
iH-NMR (CDC1 3 ) 5ffi: 3.09 (3H, s), 7.03 (1H, s), 7.47 (211, t, J=7.3Hz), 7.59 
(1H, t, J=7.3Hz), 7.63 (1H, d, J=3.3Hz), 7.9-8.0 (3H, m), 8.01 (111, d, 
10 J=3.3Hz), 8.19 (1H, d, J=1.7Hz), 8.39 (1H, d, J=8.9Hz). 

(5) 5 A?y7.jV*s~jV- 2- (f7/- -f V K— /K£>HM 
mMM2 (4) (DTMX'mbtltcit&yd (3 9mg) V>*9 J—AsWfo (lml) 

{CI 5~3 0ttll^»y ?A7M§ifc (0. 2ml) ^^)Px. x 6 0 < CT*1B# 

15 8?&&«JEg*U Btt* (2 7mg) £#fc„ 

iH-NMR (CDCI3) 6ffi: 3.10 (3H, s), 7. 16 (1H, s), 7.43 (1H, d, J=3.3Hz), 7.56 
(1H, d, J=8.6Hz), 7.78 (1H, dd, J=1.3, 8.6Hz), 7.85 (1H, d, J=3.3Hz), 8.29 
(1H, s), 10.57 (1H, brs). 

( 6 ) (4-y,\ss)r0s<yi//U) - 5 9 l/7.)\<~fc~>v- 2 - <cf-T\f— 

20 fr- 2 — f AO W > K— 

(5) <DJMVnbtlti<t&® (2 7mg) O^WA'AT? 
ft (lml) Kl7k$T> (lOmg, ^S6 0%) RtM-?** 

□ ^y->7on* (0. 0 2 5ml) St^Px.* Hj&&T*3 0#lM#L£: o 

25 »iff@4U#^fc»->y*W7^^n-7h^77^ (^* 

T>:S^^^=1 : 1) fcE^T^KU (2 3mg) 

iH-NMR (CDCI3) 6 fit: 3.09 (3H, s), 6.05 (2H, s), 6.93 (2H, m), 7.06 (211, 
m), 7.20 (1H, s), 7.39 (1H, d, J=3.3Hz), 7.43 (1H, d, J=8.9Hz). 7.75 (1H, 
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dd, J=2.0, 8.9Hz), 7.88 (1H, d. J=3.3Hz), 8.31 (111, d, J=2.0Hz). 

m&m 3 

I - (4-7 jV^-ti^y^jV) -2- {Or*-**/— fr- 2 — (JU) -5-*V> 
^^-lH-t^n [2, 3-b] WS> 



ft-iH-t ! PP [2, 3-b] wvyomm 

^ff#ffl^CT, (7. 6 g) Rtff h7kKo77>(13 Oml) 

<nm&®^ 1 . 6 lM ©n-^'j^^A^t^ (6 5il) ^-78t 

10 (2 8. 9 g) &T>*T h7t Kd77> (5 Oml) <OU^^~ 7 8X:{ZX1M±, 

•eoi*-7 8ti;tiffl, o tier 3 0^ 1 s-sott^WWLfco 

KJk^^^KTjMU &m^*("*y (2 0 0ml) %1M*-, flftfJLfc^ig 
m^y* hTiSB'JU *««rfcttETttl6U U 6mmHg 

|:tl05-ll 2 t C<D@#l 9. 4 5gW:. &hMMtoK-W a a ^ * 
15 ^£flP;t, H?£ (3. 7 ml) M^oa^y (2 3 0ml) <D%&m* OTl\Z. 

Xl)^ %O$Z0X;X3 0#P^ 1 5-3 Ott'3 0#RSHt#L/c o 

mzt&txmmL. mmk LX2-7a***i-y-ju%^tsm&toz 

3 7. 7 1g#£ 0 ^#ffi^T> (4 0 0ml) KT-fe^wy 

1 0 ]) .y h*Jg»U 1. 5 3ll©n-7'f/H)f!)A^tyi§«[ 
20 (1 0 0ml) ^-7 8 c C(CT*n^, 2 0#Wtt#Lfc 8 *0>«fc:2 -7**** 

f-y-^^^tfiS^I* (3 7. 7 1 g) RW^/^-T* (8 Oml) £0?&& 
«b£-7 8°C[Z.XMx-. ^t^-7 8t{:T3 0m -2 0°C(dT9 0^ 

v 5 **-^ (10 0ml), 2-^<yifV^^*-^T5y-3-3— 
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fWtlv^y (6gh hV^JlsTxy (2ml), 3Vit%-m (0. 1 g) 
( h y 7x-/v*^7^ y) i&it'<7 W A (0. 3 5g) ^r^O^L, 

6 o = c;cr 9i#i«iifc#Lfc, fcfci&SW^W ° * ^ ^y^^ia^p^TK^-T- h 

1H-NMR (CDC1 3 ) 6 ft: 2.51 (3H, s), 6.94 (1H, s), 7.37 (1H, d, J=0.7Hz), 7.46 
-7.62 (311, m), 7.81 (1H, d, J=2. 3Hz) . 7. 91 (1H, d, J=0.7Hz), 8.22-8.27 (2H, 
10 m), 8.49 (1H, d, J=2.3Hz). 

(2) 1 ~<V-&l/*A/%i=- Jis-2- {ittt*/— 2 -4 A*) -5-*9> 
^^-lH-t'nc [2, 3-b] f ]) i/XDmW: 

1 -^y^v^,vars^tv- 2- fr- 2 -4 M - 5 - / J-j^* 

_ 1H _ e « pp [2, 3-b] tli^y (2 8mgh -7^i/i)A^;^-t^ 
16 ^^U-hB**!* (116«, «*8 0%), ^nn^^y (1. 2ml) 

XXWtJ-JV (0. 5ml) ^M^0m3 0«#Lfc ; SSH^I 

n-rh^77>f- ^ :ftlk*?vU= 1 : 3) KffrU SW* 1 4mg 

20 $r#7io 

iH-NMR (CDCI3) SB: 3.14 (3H, s), 7.13 (1H, s), 7.42 (1H, s), 7.54-7.70 
(3H, m), 7.95 (1H, s), 8. 35-8. 40 (2H, m), 8.50 (1H, d, J=2.3Hz), 9.06 (1H, 
d, J=2.3Hz). 

(3) 2- (jj-*U"A- fr-2~<<f\>) 

25 [2, 3-b] try i/><DmM 

^- ;U _ 1H _ t « PD [2, 3-b] t-y^y (0. 35g), *»fk*y^^ 

(0. 3 4 g) Tk&*9J—A' (3 0ml) (D*^Sr 1 5 ~ 3 O^T 3 0#IHHj| 
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'H-NMR (DMS0-d 6 ) 6H: 3.30 (311, s), 7.31 (1H,. d, J=2.0Hz), 7.51 (111, s), 
5 8.35 (1H, s),8.63 (1H, d, J=2.3Hz), 8.81 (1H, d, J=2.3Hz), 13.30 (III, s). 

(4) j_ (4 -yfVUru^y'JjV) -2- A>- 2-4 fr) -5- 

^y^wt^-lH-t'DD [2, 3-b] fy^OWfi 

2- 2-4 As) -5-^y^^*-/V-lH-fc c on 

[2, 3-b] t°y ^(0. 1 9 g),4-7;^n^V^D 5K(0.16g), 
10 TK^t-T-hU^A (3 2mg, «|S6 0%) R^^W^A7 5 K (1 Oml) 

©/M5rl 5-3 Ott'3 O^rWtto KJfcS&tofcTK&inx.* WffiLfc 

&#&*ifcgfcifi (0. I4g) Sr&ttA (SH**?^— fcftU Sift 
»9 2 mg 
15 rap: 200-201T; 

MS: 371(M + ) 

iH-NMR (CDCI3) 5 {I: 3.16 (3H, s), 6.18 (2H. s), 6.91 (2H, t, J=8.6Hz), 7.28 
-7.35 (3H, m), 7.77 (1H, d, J=0.6Hz), 8.55 (1H, d, J=2.3Hz), 8.95 (1H, d, 
J=2. 3Hz). 
20 H»J4 

x _ (4-7/W^-n^O'^yW) - 5 * 2 - ([1, 3, 4] 
**f-9'*JT % /—A'-2-4A') 4VY—>v 




(1) l-'<y&>'XJ\'ft=-Jl'-5-*3-Jl'3-*-2- ([1, 3, 4] 
VTV— tV-2-4)^) -lH-'fyK-A'OlS 



WO 99/61436 PCT/JP99/02718 

37 

&t^-)\,3L-A7-)\s (3 7 0mg) (T)^9J— Jl'feW. ( 1 2ml) III 5~3 0 : C!:T 
k K7 1 *fPtt (0. 5 5ml) SrflPx., 1 3 B#raJrof&Sifc U 5i:t K^v 5 
yifrfa® (0. 5 5ml) 5BfF^D»Lt RJS««r«ffiT*« 

fc&£j&t>(-¥$ (9ml) £2)0/t, ltifffltmMifcLtio &j£f£&^/£T$lfit U 

; u-2-*;u^>^-N' -*/U5/Wt K9i^K©fi4**3 3 Omg <M#fc 0 
rrt#e>ntft4lS*l5 0 9mg k?F*~yt&ik ] ) y (1 5 mi) ©H^Srl 5~ 

Btt4fc2 6 5mg&#fc 0 

iH-NMR (CDC1 3 ) 8fg: 2.51 (3H, s), 7.14 (1H, s), 7.3-7.6 (5H, m), 7.76-7.80 
(2H, m), 8.08 (1H, d, J = 8.57Hz), 8.66 (1H, s) ; 
MS (M+): 371. 

(2) 1 -^yH^X/Ht — fr- 5 $y7s)V-fc=. )V- 2 - ([1, 3, 4] 
a-«*-0-^7 % /— ^~ 2 ->fA') >f^K— 

H»J4 (1) V'&tLik&VH (2 6 5mg) ©7^7kFn77« (7ml) 
tCOt^T. **y> (&mmU) (9 7 Omg) (3. 5ml) «TU 

0^tcT4iM#Mt#Lfco RJCIKI!:**:**., ^wifflL, 
<&2 6 2mg£#7 u c 0 

iH-NMR (CDCI3) 6<fi: 3.09 (3H, s), 7.31 (1H. s). 7.4-8.0 (5H, m), 8.02 (1H, 
dd, J=1.65. 8.91Hz), 8.26 (1H, d, J=1.32Hz), 8.36 (lH.d, J=8.91Hz), 8.69 (1H, 
s). 

(3) 1 _ (4-7A,*as<yi/;U) - 5 - * 9 VXAsfc-A'- 2 - ([1, 3, 4] 
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(2) X*'&tzit&%0 (2 6 2mg) <D*9 / —fr&fe (1 Oml) {CI 5~ 
3 0 i C(CT1^7kl^b^L">^7KM (2ml) %m?L. 15~30°C!:tlB$ 

5 MtH^^tm IIL> 5->^y^;^-A- 2- ([1, 3, 4] 

^tv^7/^-2-^^) -lH->ryK-^©S4lt* (2 0 0mg) 

a^#ll^T. 0°C(CT 5 2 - ([1, 3, 4] ^^rf- 
^ T> /_ /l ,_2-^/V) -lH-^yK-/WtM (2 0 0mg) ©N, N- 
10 S^fvUM'ATS K*HR (8ml) 4>(C N 6 0 %7^mti- h V *? A (4 0mg) £ 

5^mmWLitm^. 4-7y^n^^n5 K (2 1 5mg) ^*DXL, 

15 2) &fflVvC#«U efe«&*©BW«J6 7mg£#fc„ 

1H-NMR (CDC1 3 ) 6H: 3.11 (3H, s), 6.08 (2H, s), 6.8-7.2 (4H, m), 7.47 (1H, 
s), 7.54 (1H, d, J=8.91Hz), 7.85 (1H, dd, J=8.91, 1.65Hz), 8.41 (1H, d, 
J=1.65Hz), 8.50 (1H, s) ; 
MS (M+): 371. 

20 mmm 5 

-lH-t°PP [2, 3-b] 



(1)2 -s<ls-gy XJlsft-jlsT 57- 5 -7 fj^ir- 3 - a — K- tT y S J> 
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2 -r ^ j - 5 -- 1 f-frtt- 3 - a- K-tU-^ (2. 9 5 g ) f<>1? 

y-AjVib-jvyuV K(2. 35g)^tly>(1 1. lml) £»>&»U 6 0 C C 

!J*y/!/*7A^n7 h^77^- PO*^ : > * 7 — /U= 5 0: 1 ) T* 

I» B B B ©W«)2. 5 5g*#fc« 
1H-NMR (CDC1 3 ) 5 fit: 2.41(lH,s), 7.4-7.7(4H, m), 7. 91 (1H, s), 8.07(1H, s), 
8. 13(2H, d, J=7.3Hz). 
(2) 1 ty^y 7, ^=-^-5-/^/^^-2- (2-M'Vi>^) -1H 

-fan [2, 3-b] try^OWS 

HJ£#J5 (1) X*m^t%m (1 OOngK (3 0. 4mgh 

tf* (hy7x=M77^y) s<9i?$J» (I I) ^n';K (1 7. 3rag), 
3<7ftM(4. 7mg)tf> h UxW^!liBi(2. 5ml) ^fft, 1 0 0°C 

^jS^^y*^^^®^ 13 - 7 ^^^ 7 ^ - (^^f-V:ft*^A'= 1:1) 

1H-NMR (CDCI3) 6 IE: 2.50(3H, s), 6.69(1H, s), 7.3-7.7(4H, ra), 7.68(1H, d, 
J=7.8Hz), 7.76(1H, d, J=1.9Hz), 7.83(1H, m), 8. 16 (2H, d, J=7.3Hz), 8.44(1H, 
d, J=1.9Hz), 8.72(1H, d, J=4.3Hz). 

_ 1H _ fc - na [2, 3-b] ifV ?y<DWm 

nmms (2) -v^itat^m a. 00 g ) <D^t3P*;i/Ai§i& (7 mi) 
ot:^Tm-^pai§$s#K (1. 3 6 g ) mmtx\ imtmn^ 

AlCTttWU ffifnfc£*ifc8K i****^ ttig. «bet»« 

^ y _, u = 5 0 : 1) £fflV*T#«L6fe£ii©itfj4Bl. OOg^t 
1H-NMR (CDCI3) 6tt: 3. 13(3H, s), 6.82(1H, s), 7.3-7.8(5H, m), 7.87(1H, m), 
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8.34(211, d, J=7.3llz), 8.42(111, d, .1=1. 9Hk), 8.76(1H, d. .1=4. 6Hz), 9.01(111, 
d, .1=1. 9Hz). 

(4) 5 - / ? yX;\sfr~sl--2- -lH-t : PD [2, 3- 

b] ey f yy 

5 H»J5 (3) -Cl#fcm^#) (3. 8mg) »^7-« (0. 5ml) (CI $ 

JtTkfiHfc* y ^^tK« (2ml) rtx., 2P$IM8ytifitLfc c RjC»*Tft, R 

ATti, ttifi, «£ET*»Lfcc V.ymmm (pH7. 0) Cfelt^^nn^ 

io Ltzc nbtitzmm**- v # ?/v&imm ?v^v#y7 4- (^ n n : 

^y-;V=50 : 1) £ffl^T#gfU @ W^l 2 . 4mg^#fc 0 

1H-NMR (CDCI3) 6 lit: 3. 16(3H, s), 7. 10(1H, s), 7.2-7.4(lH, m), 7.7-8.9(2H, 
m). 8.52 0H. d, J=1.8Hz), 8.7K1H, d, J=4.6Hz), 8.97(1H, d, J=1.8Hz), 
10.95(111, bs). 

15 (5) 5-*f>XJ\s*~Jl'- 2- (2-t'Dv?^) -1- 

v^/W) - lH-t°nn [2, 3-b] t'VVyoMM 

mnms (4) (2. 3m g ) <&n, n-»;^^a7$ k» 

(0. 5ml) O'Cldte 0%7K^{t"f VV (0. 5mg) Sr^D^L. fflU 
S-Cl 5^Fflit#Lyh„^{^ p-7^to^^P$ K(2. 4mg) £0 C C 

20 ic-r^p^, i5~3 o^-eiB^m^L^o Rjcsae«rfiafp^fife7K*^ h y 

^7-;V=100 : 1) £J8vvC#KU @ #J$>1 . 7mg£#fc 0 

1H-NMR (CDCI3) 6H: 3.16(3H,s), 6. 17(2H, s), 6.81(211, m), 6.9-7. 1(3H, m), 
25 7.2-7.4(111, m), 7. 5-7. 9(2H, m), 8.51(111, d, J=2.0Hz), 8.72(111, d, J=3.8Hz), 

8.91(111, d, J=2.0Hz); 
Fab-Ms: 382(11+1). 

j_ (4 -y )VHfxi^<yy)V) - 5 -> fyXjVfc-jV- 2 - (2-ty$v>— 
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IV) -lH-t'ou [2, 3-b] £V i 




F 



(1) l -o<vev 5 -^^jv^ir- 2 - (2-f!l$^^) - 

iH-t'DD [2, 3-b] try^v^WR . 

2 _^<^if ^^^*-/kT 5 / - 5 - * ^/^f-^- 3 — a — K— try ^ 
(1. 5 3 gh 2-3i^-/Ut°y =: (7 6 8mg), t** h ]} 7 ^-/VfcX? 4 
^7vJ^-^p V K (2 5 9mgh 3>?ftM (7 0. 3mg)Ohy^f- 
^7 5>i« (3 7ml) ^IfftlOOmi. 5#|HH*#bfc„ &£P&. 

(^f-^Bt&ai^vl^ 1:1) &fflV^T#glU 6fej*ii<0Bto4fe 1 . 2 1 g 

iH-NMR (CDC1 3 ) 6{fi: 2.52 (3H, s), 6.95 (1H, s), 7.33 (1H, t, J=4.8Hz), 
7.5-7.7 (3H, m), 7.83 (1H, d, J=2.6Hz), 8.39 (2H, d, J=6.9Hz), 8.48 (1H, d, 
J=2.6), 8.87 (2H, d, J=4.8Hz). 

(2) i-^yMy^/V7ts=^/v-5-/^y^^-^-2- (2-try$s?= 

/U) - lH-t'DP [2, 3-b] K°Vi?y<Dffl$l 

(1) (1. lOg) ro^oo^AjglS (3 Oral) 

O'CKT, m-*nuii£&#$ (1. 5 6 g) SrAPx., OtCTl. 5 8^11 

P*W7A^o? ^77^- (^on*M : t< ^y-;U=2 0:1)5: 

fflvvr#«6U &fe»*#0>ittfci. logout 

iH-NMR (CDCI3) 5{I: 3.14 (3H, s), 7.11 (1H, s), 7.40 (1H, t, J=4.9Hz), 
7.5-7.8 (3H, ra), 8.4-8.6 (3H, m), 8.92 (2H, d, J=4.9Hz), 9.05 (1H, d, 
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J=l. lilz). 

( 3 ) $ - / ft yxfrits-fr- 2 - {2 - £ \) Zis=./U)- lH-t np[2. 3- 
b] tU^^I 

mmme (2) Ti#/cfk^ (1. 1 o g ) <d^/-/hi« (24.ni) 

1 m^mitu y <yj±fcm-m (4 . smi) &m?L. 15-3 o : c-e 1 tmmt u 

©:fgfc£ilgJ&U ^=b^T«»-U e&$*:|*<0gtfj^4 1 7mg&1#fc c 
iH-NMR (DMS0-d 6 ) 6{i: 3.31 (3H, s), 7.50 (1H, t, J=4.9Hz), 7.54 (1H, s), 
8.65 (HI, d, J=2.2Hz), 8.81 (1H, d, J=2.2Hz), 8.95 (2H, d, J=4.9Hz), 13.0 
(111, brs). 

(4 ) j_ ^-yA^n-O-vvW) -2- ( 2 - fc° y ^ v 5 -/!') -5-^*^ 
7;V*^-1H-1^dd [2, 3-b] ZVi/XOmM 

illllT, 0«C^T, M« (3) X-mz.\t&® (3. Omg) ©N, N 
frJ*T$ K»fK(0. 5ml) t 3 !:, 6 0%tK^^ h U 7mg) 

?K (3. lug) ZtiaZ.* 1 5-3 O^T'l^m^tfio KlS^T^, 
S:«aft^Sf7K*^ r U ?A7kStf£fc*>tf\ h^vT-ttHit, WmJf£«&?n&& 
TkTifcftU fc*«B^r 0**^**1, ttfl. «EET*Bl*fc. #&Jxfc«S 

2 0) £ffi^T#8ltU efe*S&tf>BW4&2. 4mg^#fc 0 

iH-NMR (CDCI3) 8H: 3.17 (3H, s), 6.33 (2H, s), 6.86 (2H, t, J=8.6Hz). 
7.0-7.2 (2H, ra), 7.22 (1H, t, J=5.4Hz), 7.67 (1H, s), 8.59 (1H, d, J=2.1Hz), 
8.79 (211, d, J=5. 4Hz), 8.95 (1H, d, .1=2. 1Hz). 

mmm i 

I _ ^ u^i/tV/ 5 -> 2 - (2 - t°y 5 S^— 4/) 

-iH-t : PD [2, 3-b] try^y 
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Me0 2 S 




mmmMitLT. 0°C(CT, 5-/ 2- (2-t ; y v^) 
-IH-t'PO [2, 3-b] Ws> (15 0mg) ON, N-v^^vU*^A 
7 % YWM. (5. 5ml) fiC, 6 0%*^^ h V £A (3 2. 8mg) £jJD;t, 

iwifigi?3 o^mmnLtz^. ccic-cv^ 5 k 

(1 54mg) *D^, eOtt^SlWLt n-^f- vvM *f-fr1 

n $ K (7 7mg) £*P;t, 1 B#^it# L£ 0 HUl, ^^u^^V/V^^" 

^ K (7 7mg) ^D^L, 6 0W1 5^111^^ £J»££&?n^7K^i 

V 9^x^m, itii> iffTillLfc. #£ft£^£i/y ;*7>7 1 /^ 
#&^ijf J— A* : ?nnW= 1:20) fcffl^T 

1 0 9mg 

1H-NMR (CDC1 3 ) 6H: 0.8-1.2 (4H, m), 1.2-1.9 (7H, m), 3.17 (3H, s), 4.97 
(2H, d, J=7.3), 7.1-7.4 (1H, m), 7.58 (1H, s), 8.54 (1H, d, J=2.4Hz), 8.85 
(2H, d, J=4.5Hz), 8.91 (1H, d, J=2.4Hz). 



2- ( 2 -7 7=- A) -1- (4 -y ^Urn^yi/jv) - fy^jv-fc—fr 
- 1 H — fy K—A' 



(1) 2, ( 2 - 3 - K- 4 - 7< ^^^"7^-yU) 7a f 
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4 _ ^ zf-^if-r - \) y ( 2 5 g ) <F> t ; 'J ( 2 5 Oml) 1 5 ~ 3 0 C 

[ltt ! /<D>fyl/^n!j K (2 6. 2ml) 1 5 0#l^ff # Lfc 5 &V^T-K/£ 

4Stk«-7^^->^^t-«, MffiTineufcc »e>n*:»aE (2o g ) 

OfF7tKo77^ (4 0 0ml) l:fi?«T- 7 8 tilt, t -77- 
yuy^-^^ (1 7 5ml, 1. 6 4M) »X., -7 8tl:tl 5#PaUf#U 
^■C0t*-e#ilLt.R^ft^S-7 8 ; C«£PU 3**1(2 7. 3 g) 
©f F7 t Kp77« (1 0 Oml) fctox., 3 0#M$*NgL 15~3 0 C C 

iH-NMR (CDC1 3 ) 1.36 (9H, s), 2.46 (3H, s), 7.25 (1H, dd, J=8. 9, 2.0Hz), 

7.66 (1H, d, J=2.0Hz), 7.72 (1H, brs), 8.18 (1H, d, J=8.9Hz). 

(2) 2, 2— N- (2 - 3— K- 4 -/ ? >X/V7k— tl>y zl=liV) 

2, 2-v ? t<^/U-N- (2-3-K-4-7«^-/^^7^-yU) T'pW^ 
T$ K©7 h7t Ko7 7 y/*Mi (2:1, 21 Oml) {c;** y> (g 

mmm (22. om g ) *jn^» 1 o°cx*2mr$mwLtc 0 &&#rr&* 

«DK-ej«sj^, ttig, IMETitttLfc. 

iH-NMR (CDCI3) fill: 1.39 (9H,s), 3.05 (3H, s), 7.90 (1H, dd, J=2. 1Hz, 8.6Hz), 
8.08 (111, brs), 8.33 (1H, d, J=2. 1Hz), 8.59 (1H, d, J=8.6Hz). 

( 3 ) 2-3-K-4-^^ y^/l'*-^/^ 'J yOlSl 

(2) -?'&K.\l&m (1 OOmg) <»*9 J—)\>Wfo (2. 6ml) 
1 jfiJfektMfc* y £«M<8HS (0. 5 5ml) ^ADKL, 1 B#Pa1*BB)l»S£tfc 0 
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6£,^0D<O@lft$l7 4. 6 nig 

lH-NMR (CDCI3) 3.02 (3H, s), 4.68 (2H, brs), 6.77 (1H, d. J=8. 6Hz) , 7. 67 
(111, dd, J=2.0llz, 8.6Hz), 8.18 (111, d, J=2.0Hz). 

(4) 1 - X As ft— AsT 5 J ~ 2-3 — K- 4 ^yx/UT^nyl/ 

^WJ8 (3) X\%iz.{^m (2. 2 0g) <Z>fyv?y^fR (7. 4ml) \Z.-< 
/tf^*s^n!)K(l. 5 7g)SrM, 1 5-3 Ot-Cl^ 6 Ot 
TM B#^^#tyc 0 H(--<^^>^^^-^^ p y K( 1. 5 7 g) ^^O^L, 6 0*0 

^-r^Tli&tfeft, MiUefe^| B ©l^4. 2 2g£#7t 0 
lH-NMR (CDCI3) 6{£: 3.13 (3H, s), 7.1-7.4 (4H, t, J=7.7Hz), 7.74 (2H, t, 
J=7.6Hz), 7.90 (1H, d, J=8.1Hz), 8.00 (4H, d, J=8. 1Hz), 8.43 (1H. s). 

mmM8 {4)X*mitit&®(4. 90g)Ol, 4--mtyM(8 5ml) 
lfflfokmtUV (2 1. 2ml) lOOtt'l^flt 

10:1) £ffl^T#8tU «SfeT^/V7r^^g^3. 4 7 g £#fc„ 
lH-NMR (CDCI3) 6 fit: 3.03 (3H, s), 7.51 (2H, t, J=7.6Hz), 7.22 (1H, brs), 
7.62 (1H, t, J=7.0Hz), 7.76 (1H, d, J=8.6Hz), 7.8-8.0 (3H, m), 8.23 (1H, d, 
J=1.9Hz). 

(6) 2- (2 - 7 7— AO ~ 5-t fy^/Vft — ]\<<<V K— )V(DW&k 

mm%m%T, mmms (5) xntzits® (2. oog), \?*yv7~~ 

M77>f^7v?!>A^^py K (3 2 1mg), 3»7{t^-^ (87. Omgh 
h ]) =L=f-jVT y ( 1 . 3 8 g) (DN, N-SM^A'/M/ATS KSHBifc (4 6ml) 
2-x^n/W77y (8 4 2mg) ©N, N-y/f/^MTU'P 
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(4 6ml) £k)>o< •? kffiT'&. 6 OC-X 3mmWLtz : ifciw. SlpfgSrTK 

(^y- /t . : ^ p; ^i,= l : 100) &JflV*"C#8£L;fc; ffibfrfcaSfeT 
r ^#t«ft^tt ( 1 • 1 0 g ) <DJ $ J -)Vm& (2 8ml) 1 ffi£zk 
BHfc#!J*J**i8» (5. 5 2ml) 6 Ot^T lB#figflt#Lfc r Jxfc1& 

Bir/iff.Tir§u »e>nfc««s«r*tfe«t, ^DUKtftHj 

htifz-mt* •> y * VfrWfrMM ? a-? h'/y-sj- 9 J —fr : * o d 
A=l : 2 0) Srffl^r^MtL, »fefefi«>B W#> 3 5 Omg «r#fc c 
1H-NMR (CDC I;}) 6fi: 3.09 (3H, s), 6.5-6.6 (1H, m), 6.75 (1H, d, J=3.2Hz), 
6.85 (111, s), 7.4-7.6 (2H, m), 7.72 (lh, dd, J=1.8Hz, 8.5Hz), 8.23 (1H, s), 
8.85 (1H, brs). 

(7) 2- (2-yy—si') -1- (A-y/u^-u^.y-yju) -s-tzyx/v 
ft=.f\,4 y K— ^©WR 

M^#H^T, 0°C{CTH»J8 (6) X-mtzit&W (15 0mg) ON, N- 
^fy^/l/A7^ K&ifc (6ml) ^(^ 6 0 h V 17 A (3 4. 4mg) 
1 5#IH|«#fc, 4-7^o^^nU' (160mg) £flPX., 

^i^ttlBU &ft&J£zKft#m, *l7KM^hy ttiS. $EET 

^dp*^=1 : 100) &t>\ «>!J*WliHll^o-eh^7-f- (^ 
^;-;l/^nn*M=l : 100) *flH*T#l«U K»fe»tt*K<0 B W 
#51 3 Omg fctf/do 

*H— NMR (CDC 13) 6 fit: 3.09 (3H, s), 5.58 (2H, s), 6.4-6.6 (1H, m), 6.51 (1H, 
d, J=3.5Hz), 6.9-7.1 (5H, m), 7.36 (1H, d, J=8.8Hz), 7.53 (111, d, J=J.4llz), 
7.71 (111, dd, .1=1. 8Hz, 8.8H2), 8.28 (111, d, J=1.8Hz). 

I a^*y;U/ f-fr- 2 - (2-77-^) - 5- * i\/<<y 
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Me0 2 S 



XXK> 



d 



s3$f#H^.T. 0°C^T2- (2-7 7-/V) - 5 * ^yMwM' ^ K- 
;u (1 5 0mg) CON, N-v'^f-^/^T? KJ§i£ (6ml) 6 0%xK^ 

ft-f-hU^^ (3 4. 4mg) KM*.. *stxi^**/iVj.*f-A>-? 
D$ K (2 0 5mg) <HJ0;L, 3«»b7t 0 ^^7^, K/S^MfP^LT 

y^^-C-^, atii, M/ET^LfCo #<bftfc^£^y #^#7^n-7 

1- ^77^- (>^y-/i/:^nn*M=l : 1 0 0) £ffl^T#8tU $H 
& W$>SC<£> B W«5 1 6 4 mg S:t#/c„ 

1H-NMR (CDCI3) 8H: 0.8-1.3 (4H, m), 1.4-2.0 (7H, ra), 3.10 (3H, s), 4.24 

(2H, d, J=7.3Hz), 6.5-6.7 (1H, tn), 6.67 (1H, d, J=3.5Hz), 6.89 (1H, s), 7.47 

(1H. d, J=8.6Hz), 7.57 (1H, d, J=1.4Hz), 7.72 (1H, dd, J=1.8Hz, 8.6Hz), 8.23 
(1H, d, J=1.5Hz). 

unm 1 o 

2 - (2-77-/U) - pyx**-*- 1 - ( 2 - fc° ]) VlV* f-)V) - 
lH-k°ao [2, 3-b] t°Vi>y 



»#HMT, 2- (2-77^) -5-^^*^-lH-^c 
[2, 3-b] try (1 4 Omg) CON, N - 5 K&M? (5 ml) 

cf.li, 0°C{C1T6 0 %7kfff ffc-f h V (5 3. 6mg) Sr^PX., 3 0MM, 
2 - t °r. y P'JF - ( 1 0 5mg) SrJPx., 1 5 ~ 3 O^T* 1 5 
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fettttfeSeO B 6 9 . 3 mg ( 3 7 %) 

iH-NMR (CDC1 3 ) 5 fit: 3.16 (311, s), 5.96 (2H, s) , 6.4-6.6 (III, ■), 6.70 (1H, 
d, J=3.8Hz), 6.77 (111, d, J=8.1Hz), 6.99 (1H, s), 7. 16 (1H, t, J=7.6Hz), 7.50 
(1H, s), 7.54 OH, t. J=7.3Hz), 8.49 (111, d, J=2.0Hz), 8.59 (1H, d, J=4.9Hz), 
8.84 (1H, d, J=2.0Hz). 

mmm 1 1 

y_2-^/U) -lH-tfPP [2, 3-b] fc'U^ 



(1) l—<ls-\£>XJ\'fr~A'-2- (5-^W7>-2-^f;l') - 5 
Wt-lH-fc 5 nP [2, 3-b] hTU^^SIK 



(2 0 3mg) ©1, 4-^^f-^Sf« (5ml) 2 -^-/W- 5 ^ 
77XI6 OmgL tf* h y 7*^*^7-f^?^A^P U F(l 8mgh 
3^|M (1 Omgh h ]} % V (7 5mg) &Mg&AP:t, ^t4»6 OlC 

A^*ii^n-7f^7-f- (^MJ-> : ft*3i^/P= 5 : 1) &ffl^T#8t£ 
U H&faftO g 1 6 9mgSr#7c:„ 

iH-NMR (CDCI3) 6fig: 2.41 (3H, s), 2.50 (311, s), 6.15 (1H, d, J=2.3Hz), 6.61 
(1H, s), 6.69 (111, d, J=3.3Hz), 7.41-7.64 (311, ra), 7.72 (1H, d. J=2.0Hz), 
8.10-8.19 (2H, ra), 8.42 (1H, d. J=2.3Hz). 




F 



z-)VT % / - 5 ^fr^Jr- 3 -3 - Kt°!) & 
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( 2) i -*<y&yxA,ft-A'-5-*?>'XA'*=-A'-2- (5-^W7 

y_ 2 --fyu) - lH-tno [2, 3-b] ty^y©»» 
HWJ 11 ( 1 ) T*t#<bnfc^£#> ( 1 6 9 mg) <D*S9'u.u*9^-*9 S — 

A>m$mm(5 ■. 1, 1 6 mi) oti:^^^^^^^-^^?^!/- 

h (6 7 9mg. *ft£8 0%) £*0*., Pi&Sl:t 3 O^K, l5-3 0ttl«f 

hy=6 : 3 : 1) £ffl^T#fifU 2 1 mg £#fc„ 

1H-NMR (CDC1 3 ) 6 fit: 2.44 (3H, s), 3.13 (3H, s), 6.18(1H, d, J=3.0Hz), 
6.76(1H, d, J=3.3Hz), 6.79 (1H, s), 7.50-7.66 (3H, m), 8.20-8.28 (2H, m), 
8.37 (1H, d, J=2.0Hz), 8.97 (1H, d, J=2.0Hz). 

(3) 5-**y*A'*-A'-2- (5-^W5y-2-^) "IH-f 

dp [2, 3-b] hrys^oWHR 

H«Jl 1 (2)t?#e>n^k^(4 2 1mg)©/^/-^»^^(6 0ml) 
^1^7k^«^A7K^ (3ml) 6 0°C{^T lB^Jf^tfCo ft 

*<7)@#J^2 5 2mg£#7i 0 

iH-NMR (DMS0-d 6 ) 6<fi: 2.39 (3H, s), 3.28 (3H, s), 6.31 (1H, d, J=2.6Hz), 
6.82 (1H, s), 7.01 (1H, d, J=3.0Hz), 8.43 (1H, d, J=2.0Hz), 8.66 (1H, d, 

J=2.0Hz), 12.75 (1H, brs). 

(4) !_ (4-7,vjrv<vi>jV) -5-*?yxfr*~'i'-2- 
, vy =,y^ 2 -4)\<) -lH-t'nn [2, 3-b] t°U V^CDM 

IMil 1 (3) -CftfenfeftS^* (2 0mg) ©N, 
K«tt(2«l) <t»iC»«*#fflftTs 0ti:t6 0%**ftt h-y*A (4. 4mg) 
fcJniai, 3 0#ISI«#Lfc«U:. 4-7/^n^->7'o; K (2 6mg) fciW 
x.. MK3 0#ISI«#Lfc„ ftVN-C\ ry 



WO 99/61436 



PCT/JP99/027I8 



50 



BW#J 1 8mg fc&fc.. 

iH-NMR (CDCI3) 6€: 2.38 (3H, s), 3.15 (311, s), 5.79 (211, s), 6.08 (111, 

d, J=3.3Hz). 6.46 (111. cl, J=3.3Hz), 6.86 (1H, s), 6.92-7.18 (4H, m), 8. -13 
(111, d, .1=2. 0Hz), 8.82 (1H, d, .1=2. 3Hz). 

%mm 1 2 

2 _( 2 -7 7-/u) - 1 - -s'j vi^^ri/jv^ ^-jv - 5 9 vy^jv-fa—iv— 1 H 

-fan [2, 3-b] K^^V 



^#I1^T, 0^X2- (2-77-^) -5->^^;l/*^-lH 
-t°PD [2, 3-b] tfOv^ (5. 5mg) ON, N-^^f/^AT^ K 
mm (0. 5ml) ft. 6 0%7km<k1-hV<}^ (l. 3mg) ^APx., 3 0#HH 
JfftLfc&d, ^n^^^S/^n^^V (7. 4mg) £;<JD;i, 15~30<C 

@#J#> 4. 5mgSr#fco 
iH-NMR (CDCI3) 6{£: 1.00-1.20 (4H, in), 1.42-1.51 (2H, in), 1.57-1.75 (411, 
m), 1.78-1.93 (1H, in), 3.15 (3H, s), 4.48 (2H, d, J=7.4Hz), 6.58-6.60 (1H. 
m), 6.76 (1H, d, J=3.6Hz). 6.86 (1H, s), 7.60 (1H. d, J=1.6Hz). 8.41 (1H, 
d, J=2.2Hz), 8.82 (1H, d, J=2.2Hz). 



2 - (2-fh7kKa77^) -1- (4-7;l't0'<y> ! /V) -5-** 




mm 1 3 
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MeQ 2 S 




F 



(!) 2- (2-fh7tKn77-A') - 5 - / ? l/7.)\>ik— yU- 1 

(2 5 6mg) C0 1, (6ml) (:2-xf^r h7t Kd7 

5 77(1 6 9mgh tf* h L> 7x-M77^>^7^ t )A^^ n V K (2 1 mgh 

3«7{bSf|-|fl (1 ling), MJxW?!' (8 9mg) SrKS&AQ*., Ot 

10 U afe7^77^©lW*2 1 8mg£f#7t 0 

1H-NMR (CDCI3) 8 fit: 1.90-2.20 (3H, in), 2.50-2.65 (1H, m), 3.06 (3H, s), 
3.90-4.00 (1H, m), 4.08-4.18 (1H, m) , 5.58 (1H, m), 6.78 (1H, s), 7.42-7.57 
(3H, m), 7.78-7.83 (3H, in), 8.07 (1H, d, J=1.3Hz), 8.28 (1H, d, 8.9Hz). 
(2) 2- (2-7h7tKn77^) - 5 - * # /U- 1 H -4 V 

15 k— wmW: 

nmm 13 (1) t#fci^* ( 2 1 om g ) ©7h7tKn77>-^/- 

(2 : 1 , 1 5ml) \Z. 1 V *-Mc&ifc ( 1 . 6 ml) 

1 0 0 , C£T2l&mJK#Lfc. &V^C% tf\ ^*no>*y 

20 ^^Utj^'^^I^pv h^7-f- (^fy:ft*af^=l : 1 ) & 

ffll^T#KU 1 3mg&#7t 0 

iH-NMR (CDC1 3 ) 6<t: 2.00-2.15 (3H, m), 2.32-2.48 (1H, m), 3.07 (3H, s), 
3.90-4.16 (211, m), 5.11-5.20 (1H, m), 6.45 (1H, s), 7.45 (1H, d, J=8.6Hz), 
7.68 (1H, d, J=8.3Hz), 8.19 (1H, s), 8.92 (1H, brs). 
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(3) 2 - ( 2 —f Y V t I'D 7 7^) - 5 9 Is-AlV'fo — )V- 1 - (4- 

S^*IMT> 0°C!I-C»#-|J1 3 (2) tM#£{t£^ (1 1 3mg) <£>N, N 
-vMfvUtf/l'ixT ^ Kjgffi (5ml) 6 0%7k3Hfc-f- h U £A (2 5. 6mg) 

£*D;t, 3 0^P^#tfc y #!l, 4-7/^P^y^7'^; K (12 1 rag) £ 

i^-ty : gfg£:r^vU= 1 : 1) £ffllMT#i£U 6fe»|fi<j 
til 3 9mg£#fc 0 

iH-NMR (CDC1 3 ) 6 fit: 1.35-1.95 (4H, m), 3.06 (3H, s), 3.82-4.02 (2H, m), 
4.97 (1H, t, J=6.6Hz), 5.43-5.60 (2H, m), 6.66 (1H, s), 6.95-6.98 (4H, m), 
7.29 (1H, d, J=8.6Hz), 7.66 (1H, dd, J=8. 6, 1.7Hz), 8.24 (1H, d, J=1.3Hz). 

mmm 1 4 

2- (5, Kn- 2H-4-t°^^/u) - 1 - {A-yjv^ru^<-yi/jv) 

^yx;u*-;i'-'fy K — 



(1) 2- (4-t h'o^->-f f7tFP-4H-4-t°7^) 

5-/^^- 1 -s<y-\fyx;i'ft~Jl"( y K— ^ (2 00mg) ©rhn 
Kn75y*tt (5ml) £M*#fflftT- 7 8 ttt. n-7*f/H)f^ 
(0. 4 9ml, 1. 6 1M) ZDUz., -7 8t|:T3 O^WL, &V^^=* 
t^f/HlViUJT^K (0. 2 3ml) £2JDx.fc 0 1 5^(Sia#|, rh7t 
Yu-AW-\?yy-4-*V (0. 12 ml) &*0;L, - 7 8 °C(dT 1 5 #fiOJg 




F 
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^ETiiLt ; #^tas^-> y * y / o ^7 7 ^ - (^* 

f-> : S^^^^= 1:1) J ■ # "*^ = 1:20) ^ffl 

V^-C^fllL, ^fe^^(DS^3 9mg £|#fcc 

iH-NMR (CDCI3) SI: 2.10-2.22 (2H, m) , 2.37-2.55 (5H, m), 3.79-4.10 (4H. 
m), 4.80 (1H, s), 6.66 (III, s), 7.16 (1H, dd, J=8. 6, 1.7Hz), 7.30-7.49 (4H, 
m), 7.77-7.89 (311, m). 

(2) 2- (5, Ko-2H-4-tf7= M - 1 --<^4fV^;U^^ 
;X/ - 5 _ / j-^j-j-j y ^©Pi 

HWJl 4(1) -C#fc^^ (3 9rag) (D^y^ymm (1 0ml) iCp- h 
/Wn>-*/I^V6fc- lTkfa^ (3. 7 rag) SrADx., 1 ftmiMBMULtZ; 

*^ #ffiT*ffiU i«©iW3 3. 7mg 

iH-NMR (CDC1 3 ) 6 HI: 2.49 (3H, s), 2.55-2.65 (2H, m), 3.97 (2H, t, J=5.3Hz), 
4.35 (2H, m), 5.79 (1H, s), 6.37 (1H, s), 7.22-7.36 (4H, m), 7.45-7.50 (1H, 
m), 7.61 (2H, d, J=7.3Hz), 8.09 (1H, d, J=8.6Hz). 

(3) 2- (5, Ko-2H-4-t°7-/V) - 1 -^VifVXy^- 

mmmi4 (2) X*'&K-\ti}® (3 3. 7mg) ©7 l h7tKn75^-*jl^ 
J&ffc (3 : 1, 4ml) {CI 5~3 0ttt, **y^ (Sftfflffi) (1 3 4mg) 

^^/^J&^l^n^ h^77^f- (^*f-> : 6fc$^?VU= 1 : D StA^T 
#81 U S£J&*cO@l»2 8. 8mg£#fc c 

iH-NMR (CDCI3) 6 fig: 2.56 (2H, m). 3.07 (3H, s), 3.98 (2H, t, J=5.3Hz), 4.35 
(2H, d, J=2.3Hz), 5.80 (1H, s), 6.54 (1H, s), 7.39 (2H, t, J=7.6Hz), 7.54 
(1H, t, J=7.3Hz), 7.65 (2H, d. J=7.3Hz), 7.86 (1H, dd, J=8.6, 1.7Hz), 8.05 
(111, d, J=1.3Hz), 8.37 (1H, d, J=8.6Hz). 
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(4) 2- (5, Kn-2H--4-b'7^) - 5 - J t> V^/W*— >V 

4 (3) X-ntzit^ (2 8. 8mg) V)/ 9 /—J^ffi®. (3ml) Idl 
^Tkfeffc* y (0. 6 9ml) ^*P^L, 1 0 0 o C}CT 1 B^m^tfdc 

16. 5mg £#fc„ 

iH-NMR (CDC1 3 ) Mfi: 3.97 (211, t, J=5.6Hz), 4.38 (2H, d, J=2.6Hz), 6. 17 (1H, 
s), 6.60 (1H, s), 7.45 (1H, (1, J=8.6Hz), 7.72 (1H, dd, J=8. 6, L7Hz), 8.20 
10 (1H, s), 8.48 (1H brs). 

(5) 2- (5, Kn-2H-4-t'7^) -1- 
y^/U) - 5 - ^ ^ y^A'*^-^ V K-MUS 

iisi^r, ornzxmmmi 4 (4) xmtdt&m a 6. 5 mg ) <z> 

N, N--^/f;U*/UA7^ Kit?& (3ml) 6 0%tR^^-7- h U 

15 (3. 6mg) ZMz-, 3 O^mmWLtzm^. 4-7^o^^^P? 

K (2 2. 7mg) £#P;i, 1 5-3 OtCt 1 5P|FWLfco &V>T\ & 

20 g^oi^;lx = 1 : 1) £ffl^T#gtU 6£$*<7> B #J#> 1 8 . 4mg£# 



iH-NMR (CDC1 3 ) 6 fit: 2.42-2.44 (2H, m), 3.07 (3H, s), 3.90 (2H, t, J=5.3Hz), 
4.26 (2H, d, J=2.6Hz). 5.42 (2H, s), 5.84 (1H, s), 6.64 (1H, s). 6.93-7.04 
(4H, m), 7.24 (1H, d, J=9.2Hz), 7.67 (1H, dd, J=8.9, 1.7Hz), 8.25 (1H, d, 



mmm 1 5 

x _ {4-y ;v struts ?s>V) - 5 9 yx/^ft— A>- 2 - (5-/ Y^rx/ft 



25 



J=1.3Hz). 
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Me0 2 S N /^ >r ^ N=\ 

1 L / A }~ COOMe 

d ■ 

F 

(1) 5-3: h^i/T-j/i^if-A— 2- h y ^^/ui/y^^^ey ^cddim 

6 p D^3fyixf;UX7f^ (1. 9 2g) (DN, N-^^fW 
A7;M (lml) IC, hMf^!i^7tfUV (2. Og), t^hy 
7x^*77^^7^^^ a y K (2 1 Omgh 3 "7^-^ (6 Omgh 
5 h y afvWT S > ( 1 . 2 g) SrKSeWJQx., itff 1 0 CCtdT 2 B#^lt^ Lfc, 

V10>f)VtiyK9vi-? h?y7<(— i^^y : ^$^5^= 10:1) £fflv> 
T^Btt, ^feW^S6*J^2. 3 8g?:#to 
10 iH-NMR (CDC1 3 ) Sife: 0.29 (9H, s), 1.41 (3H, t, J=7.3Hz), 4.42 (2H, q, 

J=7.3Hz), 7.52 (1H, d, J=7.9Hz), 8.25 (1H, dd, J=2. 0, 7.9Hz), 9.15 (1H, d, 
J=1.7Hz). 

(2) 1 -^Vif^/Wl^/l— 2- (5-^ Y*^t>JVi£=.A>\£y i?>-2- 

15 iiii^T, 5-a:h#^*;u#=A'-2- h y y fvuvy /i^^-^t°y 

(3. 80gh y- 3-3— K-5-^?V 

^/l,*-7^V-lf> (3. 50g), mWtZVVJ* (6. OOg), 3t7<kH-^ 
(7 5mgh ^oo^ (hy 7xsM^7^) (0. 2 7g) 

XVN, N-^W^TU' (10ml) (Dtk&ttok 1 0 0TCCT8 R#P3Jf 

JBET*l6Lfc e #e>4ifc«iiE*'>y*^*7A^ovh^77-f- <>*y- 

;k^DD^y=l : 10 0) KttU 2 2g#fc 0 

iH-NMR (CDCI3) 6 fig: 1.46 (3H, t, J=7.2Hz), 3.09 (3H, s), 4.48 (2H, q, J=7. 2 
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Hz), 7.01 (1H, s), 7.40-7.47 (211, m), 7.53-7.59 (1H, m), 7.76-7.80 (3H, m), 
7.93 (1H, eld, J=1.7, 8.9Hz), 8.16 (111, d, J=1.7Hz), 8.37 (111, d. J=8.9Hz), 
8.32 (1H, dd, J=2.0, 8.2Hz), 9.28 (1H, d, J=1.7Hz). 

(3) 2- (5 -s. AsOfrS'A'V V 2 -<< A>) -1- (4-7^* 
pKy-^l/) - 5 -t WT^fr-fo— A"{ V K— /I'OIMB 

^#H^T> 1 -^O-ir'y^.^^-^- 2 - (5 -3i h^r^*/u^ = /ut*y 
^^_ 2 -^yW) K— Af (1. 2 2g) s tK^^ 

!J (0. 3 3 g) Rtf^y— /U ( 1 2 Oral) <Dt&&%>* 15-3 0°CfCT 

fc c &btltLm&&KS 0%fcm\t~t Y V (9 0mgh 4-7^tn^i? 

y^n? K (0. 5 1 g) StfN, N-i?>f^*^A7 5 K (2 0ml) 

1 5-3 0°C(^T3 0«#lfc, &V>T\ KJfcffiU:*&flfl;i*&4&£tt»]U 

jtii, «I£T**&Lfco #^)ixfc?«^^y *^*5A^n-? ^77^- 

(^dff-^ : gt-S£m?vU= 1 : 1) (dtfU @#J^£0. 6 8 g#fc c 
iH-NMR (CDC1 3 ) 6ffi: 1.42 (3H, t, J=7.3Hz), 3.10 (3H, s), 4.43 (2H, q, 
J=7.3Hz), 6.03 (2H, s), 6.87-7.02 (4H, m), 7.20 (1H, s), 7.46 (1H, d, J=8.9Hz), 
7.76 (1H, dd, J=2.0, 8.9Hz), 7.84 (1H, d, J=8.3Hz), 8.33-8.36 (2H, m), 9.22 
(1H, d, J=2.0Hz). 

(4) j_ (4-7^a-OS?A/) - 5 9V*A>%—A'- 2 - (5-^h 

%mn®$xT. 2 - ( 5 - i h * */%!Vi£~A' fc° V i?y - 2 - << >V) - 1 - ( 4 - 
7 Ati-a^yi/sis) - 5-t 9 vy\)\'-fc~A"( v K— ;v (0. 68g), tKSHI: 
)&pr)A (0. 2 4g) ROM*/—*' (4 5ml) ©^5: 1 5~3 OtCT 

iH-NMR (DMS0-d 6 ) 5 fit: 3.21 (3H, s), 3.90 (3H, s), 6.15 (2H, s), 7.02 (4H, 
d, J=8.2Hz), 7.54 (1H, s), 7.74 (1H. dd, J=1.7. 8.9Hz), 7.84 (1H, d, .1=8. 9Hz), 
8.13 (1H, d, J=8.3Hz), 8.29 (1H, d, J=1.7Hz), 8.36 (1H, dd, J=2. 0, 8.3Hz), 
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H»J 1 6 

I - {A-yjV^ru^i/jV) -2- (5 -#;U/K3f v/t' V 2 -^T/u) - 



(5-^ h^i/^/w#-^t o y ^y_ 2 -^^) -r>K-^ (0. 37g), tK 
mtXVyj* (0. 12g) RtM^y—^ (40ml) (Dfe-frm*: 3 HtMSM 

iH-NMR (DMSO-d 6 ) fiilC: 3.21 (311, s), 6.15 (2H, s), 7.03 (4H, d, J=7.3Hz), 
7.51 (1H, s), 7.73 (1H, dd, J= 1. 7, 8.9Hz), 7.82 (1H, d, J=8.9Hz), 8.09(1H, 
d, J= 8.2Hz), 8.28 (1H, d, J=1.7Hz), 8.34 (1H, dd, J=2.0, 8.2Hz), 9.11 (1H, 
d, J=2.0Hz), 13.38-13.50 (1H, brs). 

mmm 1 1 

x _ (4-7 /M-a^VvvW) -5-t#>Xfr*~ )V-2- (5-^fW7S 



S*#fflf5Tx 1- (4 -7^0-0'vvU) -2- (5-*/^->t1v 
^_2->f/u) -5-^*>*^*->'M':/K— A- (2 0mgh N, N' 




COOH 
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3 O c C!:t 1 0 #fSmWL1Z&s 4 0%^W5>-^ 9 / 
(0. 1 ml) ItDUx.. HlCl 5~3 0iCII-r 1 0£HHI#Lfc.. &^T% JRJSSS 

V : ftlffxf-/U= 1 : 5) UltfU BWto&l 3rog#fc 0 

III— NMR (DMS0-d 6 ) Sffi: 2.82 (3H, d, J=4.6Hz), 3.20 (311, s), 6.13 (2H, s). 

7.03 (411, d, J=7.9Hz), 7.47 (1H, s), 7.73 (1H, dd, J=1.7, 8.9Hz), 7.80 (1H, 
d, J=8.9Hz), 8.07 (111, d, J=8.3Hz), 8.25-8.28 (2H, n), 8.65-8.75 (1H, m), 

9.04 (1H, d. J=1.7Hz). 

nmm 1 s 



(0. 9 1 g) Mrh7t Ko79^ (8ral) (D^^liC U A v 5 ^ V 
tr^T$K»* (3. 22mol) £- 7 8tl:tiTLtf 3 0#KL Ht-OlC 
(C#i£$-fr3 0#ffiH*#Lfc. ^>T\ iaWAftK (0. 4 2g) Rt>* 
7b7tKn77V (2ml) OH^- 7 8tCtiTLfc^ #*K15~ 

: 3) fcttU Btt&fcO. 7 0g$fc„ 
iH-NMR (CDC1 3 ) 6{g: 2.46 (3H, s), 3.95-4.08 (1H, brs), 6.14 (1H, s), 6.40 
(1H, s). 7.23-7.33 (3H, m), 7.39-7.46 (2H, m). 7.53-7.59 (1H, m), 7.72-7.81 
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(311. ra), 8.00 (1H, d, J=8.6Hz), 8.54-8.57 (2H, m). 

(2) 1- (4 -7/1^ o^> vvW) - 5 $ >7.yu>jv— /U- 2 --^f-y W 

«#ffl^T, 1 -^<>-if>^/U*-^- 2- (3- t°y 

5 =A/fc KnWf/i/)>fyK-/KO. 3 8 g)»"9*^v— f->«U5(l , 1,1- 
h y * (Tirf-D^r^) - 1, 1-^tF'n-l, 2 -^Xa- 
3 ( 1 H) -^-y) (0. 6 0 g) &t>*v ? ^nOT ( *>' (4 Oml) (Dfe^m* 15- 

10 ^e>tlfcS8«6lCm-^nniggc.g,Sg|(0. 5 Og)W^nn^y(2 Oml) 

**PX., 1 5~3 0 < CtT2 0«^Lfco RfSfSfclfi&fP&lfeTkaST- h U 7 A 

BETJfiMSLfco mbfttznm\Z.jm\W) 7 A (O. 14g) Xtfajjr/-^ 
(2 Oml) S:AD^ 7 O^CUlT 2 O^M«H*Lfc. Rj£^^**Sr*P^., *fW L 
15 ^ B B BM®lLfc 0 #f>n^^{-6 0%7K^b^ Ky7A (4 4 mgh 4- 

K (0. 1 9 g) RtfN, N-^^fMW; K 
(5ml) £An;t, 1 5-3 0°C(cr 1 2B#M^b/c 0 &^T\ S«{d7K$r*P 

20 p-e h^97-f— (^*1^^:ftll^f-/^=l : 3) tdf+U, BftJ*4rO. 10g 

iH-NMR (CDC1 3 ) allt: 3.10 (3H, s), 5.86 (2H, s), 6.94-7.16 (4H, m), 7.24 
(1H, s), 7.49 (1H, dd, J=5.0, 7.9Hz), 7.58 (1H, d, J=8.9Hz), 7.91 (1H, dd, 
J=1.7, 8.9Hz), 8.17 (1H, dt, J=2.0, 7.9Hz), 8.41 (IH, d, J=1.7Hz), 8.86 (1H, 
25 dd, J=2.0, 5.0Hz), 9.09 (111, d, J=2.0Hz). 

(3) j_ (4-yjvirn^yi>iV) -5-*?l/XjU7ts-;u-2- (3-t°y 

^#llMTx 1- (4-7^2j-o^>-t//l/) - 5 * ^/W*— A/-2- 
-rr^y^y^^K-^ (0. 1 4 g), t K7 5?^— jfcfflfc ( 0 . 17g) x 7K 
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mt^y*}-** (0. 0 5g) R^f^'J^-yl, (3ml) 1 1 0 C 

|:t8B$FWLt. Ixfcm^tttox., ^DD^yfttffiU 

v- y * y/U* 7A^av^77^- (^U" > : ftH^^ 1 : 3 ) II#L S 
@#J^£ 1 3mg#£ c 

1H-NMR (CDCI3) 6 fit: 3.08 (3H, s), 4.05 (2H, s), 5.25 (2H, s), 6.46 (1H, 
s), 6.79-6.98 (4H. m). 7.21 (1H, dd, J=4. 6, 7.9Hz), 7.32 (1H, d, J=8.6Hz), 
7.43 (1H, dt, J=2.0, 7.9Hz), 7.69 (1H, dd, J=l. 7, 8. 6Hz) , 8.22 (111, d, 
J=1.7Hz), 8.45 (111, d, J=1.7Hz), 8.45-8.50 (211, n). 

rnmm 1 9 

1 - (4 -y jv^u^yiz/V) -5-/#y*/l'ft~Jl'-2- ( 3 - fc° U 



(1) 1 -^y-gyxfrft-^-S-tfyx**-*-^- (3-t°y^/w) 

&S§#EB«T, 3- h y ^^i^y^f-^/Ufc'y (1. 0 7gK 2- 
^y-fcfv^/i^-yi'T ^ y - 3 - a- K- 5 -/ 9 y*sl'ft-sl"<>'-& > 

(1. 7 5gh ftSfe^y^^ (I- 60g), 3VikM-ffi (6 0mgh P 
PfcT* (Hl7x^*^7^y) ^'7V?!?A (0. 2 0g) RlM, 
(4ml) (DmSMt* 1 OOtlCTl 2B#TO#tfc 0 

nv (^^f-> : m^^^= 1 : 3) IcttU SW*«r 1 . 0 4 g 

iH-NMR (CDCI3) Sffi: 3.11 (3H, s), 6.73 (1H, s), 7.33-7.71 (6H, ra), 7.90 




F 
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(1H, dt, .1-2.0, 7.6Hz), 7.96 (1H, dd, .1= 1.7, 8.9Hz), B. 15 (111, d, J=2.0Hz), 
8.52-8.55 (211, m), 8.71-8.73 (111, m). 

(2) 1- (4-7;l/tn^<yi//l/) - 5 -> 9 A*- 2 - ( 3 - f ]) 

isjv) J y 

MSf#IIMT, 1 -^v-tf ^x/i'* — vw- 5 9V7.)\<ts~ iv- 2 - (3- 
tT y S?vu) -f ^ K-A/ ( 1 . OOg), *KfW!l!7A (0. 3 2g) x 1,4- 
i^^-^f-y (2 Oral) Rtf^L*/-^ (2 Oml) CD^-g-^S: 15-3 0 : C(CT 3 B# 

m^ntiU^m^G 0%&mit1- h ^ (SOmg), 

n$K(0. 3 4 g) &tfN, N-v^ ^I/*/UA7$ K (8ml) &;&D;t* 15~ 
Wf&*?-*=1 : 3) KlffrU g#J$j£0. 4 2g#fc 0 

iH-NMR (CDC1 3 ) 6 ft: 3.11 (3H, s) , 5.38 (2H, s), 6.85 (1H, s), 6.87-7.01 
(5H, m), 7.34-7.38 (2H, m), 7.68 (1H, dt, J=2. 0, 7.9Hz), 7.74 (1H, dd, J=l. 7, 
8.9Hz), 8.34 (1H, d, J=1.7Hz), 8.60-8.85 (2H, m). 
2 0 

! _ (4-7^0^^) _5_^^y^/W*^/U-2- (l-^-^r^-3- 




mmnm%r, 1 - u-^/i^-p^vvW - 5 2 - 

( 3 - fcf U vvP) -Y y K— /U ( 0 . 2 8 g ) „ m- * o Pi®£&#^ ( 0 . 3 4 g ) 
S^^pp/^ (2 0ml) Sr^D^L, 1 5~3 0 ( Ci:t2 6PW#lfc, K 
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JV= 2 0 : 1 ) KttU g#J#!)£4 6mgf#£; 

Ml-NMR (CDCI3) 611: 3.10 (311, s) , 5.41 (211. s) , 6.86-7.03 (5H, m), 7.24 
(III, dt, J= 1.3, 7;9Hz), 7.27-7.39 (2H, m), 7.77 (1H, dd, J=L 7, 8.9Kz), 
8.22-8.35 (311, m). 
H«J 2 1 

( 4 _ 7 jisjrv^yli. yx/uft— M - 5 ? yx/vtis— >v- 2 - 




so 2 

F 

5_^^^^y^^/U-2- if-TV—At- 2-4 /l>) (5 0mg) 

RXfN, N-^f^M7;F (1. 8ral) (DiS^lC 0t|IT60% 

Ttmit-t vv domg) Mx., isiti 5^r B m^bfc 0 sjcsis^* 

(CO'CiC-C, 4-7^n^J'^A'#=A'^nP K (5 2mg) Sr^Px., 

»ffiT»i!it-C#7t^iS«r^y *W7A^n7 h^77^ 
: IWt^A'* 1 : 1) fcttU 6feW77^g^$:7 7rag# 

1H-NMR (CDCI3) 611: 3.09 (3H, s), 7.04 (1H, s), 7.15 (2H, t, J=8.2Hz), 7.63 
(1H, d, J=3.3Hz), 7.96 (1H, dd, J=1.7. 8.6Hz), 8.0-8.1 (3H, m), 8.20 (1H. 
d, J=1.7Hz), 8.36 (111, d, J=8.6Hz). 

mmm 2 2 

!_ (4 -7 j\sJrus<vi/)V) -5- * 2V*>l'-fo~>\>- 2- 
[1, 2, 4] h!J 7^-/1— 3-^) 
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5 -s<y\f y^^Hs^-jV- 5 -/ 4 V Y — )\/- 2 - U i\>1£y& 

(3. 5g), (10ml) RTftfiS-* (10ml) (DMftVo* 1 2 ttRMm 

iH-NMR (CDC1 3 ) Sfg: 2.51 (3H, s), 3.93 (3H, s), 7.10 (1H, s), 7.37 (1H, 
dd, J=2.0, 8.9Hz), 7.44 (1H, d, J=2.0Hz), 7.48 (2H, t, J=7.9Hz), 7.58 (1H, 
t, J=7.9Hz), 8.01 (2H, d, J=7.9Hz), 8.05 (1H. d, J=8.9Hz). 
( 2 ) 5 - t $ >XA<ft~A"( > K— A— 2 -ilA'l£>&L* 
H»J2 2 (1) ■?#e>ftfcfc£* O. 4 gh Tf7t (9 Oml) 

(4 5ml) ©ig^JKjtcO'Clc-c^^y V (S^^) (8. 7g) SriPx., 

2 0^«L« i5~3 0t:T'iatWU o »lfc*77i'-e#*U ^® 
1 -^<ytf y^^*=/V/- 5 - / ? vwfc=.)\"( v K— 2 -7j 

fr^TtV (3. 5g), 7h7tFo77V (4 5ml) &tM * 
(12ml) CD^NcjClOT^TTk^bfr V VJ* (0. 7 9g) 
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1H-NMR (CDC1 3 ) 6ffi: 3.10 (311, s), 3.99 (3H, s), 7.35 (111, d, J=1.7Hz), 7.58 
(1H, d, J=8.6Hz), 7.86 (1H, dd. .1=1.7, 8.6Hz), 8.38 (111, s) , 9.24 (1H, brs). 

(3) x _ (4 -7 )Vtus<>*JjV) -5-}9*S7,)\'-fo=-)V4W— fV-2- 

mmm2 2 (2) T-^^tL^ft;^ (1. 2 g ) &t/n, n— 

7U* (2 3ml) (D&&W\^, 0X:\ZX6 0%&mit-fhV *}J* (2 0 4mg) £ 
iP^l, WIU&X2 OftfflmWLKo M^ti!: 0 tCt 4 - 

(0. 65ml) ZMz.. 1 5-3 0t-C2^fWU: c 2#i£J£$£: 

v) i:# LSfeT^/^ 7 ^*c© S W 1 g 

iH-NMR (CDCI3) 8i$.: 3.09 (3H, s), 3.92 (3H, s), 5.86 (2H, s), 6.9-7.1 (4H, 
m), 7.50 (1H, s), 7.50 (1H, d, J=8.6Hz), 7.83 (1H, dd, J=2. 0, 8.6Hz), 8.38 
(1H, d, J=2.0Hz). 

( 4 ) x _ ( 4 -y^u^yi/jV) -5-^^*^KyK^-2- 

mmffl2 2 o) x°nti{k&® (o. 2 6gh ? Yyt vvyyy (5mi) 
(lOmi) (nm&mz. 1 5-3 o'er- lM^mti- h v «7AzR 

(5ml) ^D^L, 2R#TO4f U^o l«30l««rAl^ ^PP^^ftt 

^ 0 . 2 5 g %mt. c 

1 H— NMR (CDCI3) 5 fit: 3. 10 (3H, s), 5.86 (2H, s), 6.9-7.1 (4H, m), 7.52 (1H, 
d, J=8.9Hz), 7.64 (IH, s). 7.86 (1H, dd, J=L6, 8.9Hz), 8.41 (1H, d, J=1.6Hz). 

(5) 1- {A-y^JrvOisM -5-*#^XJl'*-A"<>F—Jl'-2- 

M1&M2 2 (4) X'ftt-it&yo (0. 2 3g) &t>*X h =7 t Ko 7 7 ^ (7ml) 
Ojg : ^(C0 < C^T, (0. 19ml) S^nn^i^ 
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(0. lml) ZMtl. »t2 0WIU 0tl:t7y^7^7^g 

5 Ml-NMR (CDCI3) 8fi£: 3.09 (311, s), 5.4-6.2 (2H, m), 5.86 (2H, s). 6.9-7.0 

(2H, m), 7.0-7.2 (3H, m), 7.50 (1H, d, J=8.9Hz), 7.79 (1H, dd, J=l. 7, 8.9Hz), 
8.35 (1H, d, .1=1. 7Hz). 

(6) 1- (4 -^/Urtn-OvvU) -5-*9>XA'ft-Jl'-2- (5-/^ 
>V- [1, 2, 4 J HI7'/-/W-3 — T^) -f>K— 
10 %WSk2 2 (5) -C#fcfli^-«b (5 5mg) ?vUT-fc h T 5 KSM ^vU 

T . fe ^_ /U (lml ) o)i&&m&l 1 Otl:Tl«Pl»jt#tt. 
TJWBLTWfcaaS* tK^^l*** (0. 0 5ml) RimWt (0. 5ral) 

15 *7^0vf^77^- : ftfift^^= 1 : 2) fcftU Sfet&lfc 

£> g 2 5 rag <H#fc 0 

1H-NMR (CDCI3) 6{fi: 2.56 (3H, s), 3.09 (3H, s), 6.00 (2H, s), 6. 92 (2H, 
t, J=8.6Hz), 7.00 (2H, m), 7.37 (1H, s), 7.39 (1H, d, J=8.9Hz), 7.71 (1H, 
dd, J=1.7, 8.9Hz). 8.32 (1H, d, J=1.7Hz). 

20 mmm 2 3 

1 - (4 -y/V^u^yiy/U) - 5 9V*)Vi£~>\>- 2 - (3-^^- 
[1, 2, 4] *WJT*/— A?- 5— <M JVY—fr 




F 

K (63mg) fttf^^T-fc hT5 K >*> ^A-T-fe^-A- (lml) CD 
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t Ko * i/>vr x yi£6£i& (2 5mg), 2 glSgTkSHfc-t- h V V ^TkM 
(0. 18ml), 1, 4 (0. 4 ml) RTtmWt (0. 4ml) OS'd 

$5 Omg £#fc„ 

1H-NMR (CDCI3) 6f£: 2.47 (3H, s), 3.10 (3H, s), 6.02 (2H, s), 6.9-7.1 (4H, 

ra), 7.50 (1H, d, J=8.9Hz), 7.64 (1H, s), 7.84 (1H, dd, J=1.7, 8.9Hz), 8.41 
(1H, d, J=1.7Hz). 



[1, 2, 4] ttVitT'/'-A'-a-'ffl') 



(1) 2->7;-l - (4-7/U*o^<^^/U) 

j_ (4-y ;vyi-a^<yi/^) - 5 - 9 V ^ K— 2 - 

K (10 Omg) R^oo^^^ (2ml) <DU&M\Z. 1 5~3 Otic: 
t ( hi;^^-/UT$y (0. 0 9ml), RtfSS* h x ) 7^*vB& (0. 0 9ml) 

H B B <DitfJtl6 8mg Sr^fco 

1H-NMR (CDCI3) 6{g: 3.08 (3H, s). 5.51 (2H, s), 6.9-7.1 (2H, m), 7.1-7.2 
(2H, m), 7.39 (1H, s), 7.49 (111. d, J=8.9Hz). 7.88 (1H, dd, J=1.6, 8.9Hz). 



mm 2 4 
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8.37 (1H, d, J=1.6Hz). 
( 2 ) i- (4 -y/H-n-OisA>) -5-/*y*/l'tii — A'-2- (5~tzf- 

)v- [i, 2, 4] it*-W7*/—>\'-*-4»') ^ yh'-^omm 
mmm 24 ( 1 > x°mtzik&%) ( 6 8 mg ) x t k p * ^7 ? ( 2 2 mg ) x 

TkBftfcjM?-^ (1 8mg) $Lt$x-f/— >V (lml) ©g^fe^ 2 NfF^AD^jISI L 
^fvl'Tir*-^ (lml) cor^^l^ 1 0 OtHT 1 B#F H 1jt^ tfc a **Mx.tfc~ 

1:1) (C#U SMfa©l^5 0mg£#fc o 

iH-NMR (CDC1 3 ) 5f£: 2.66 (3H, s), 3.10 (3H, s), 5.92 (2H, s), 6.9-7.1 (4H, 

m), 7.46 (1H, d, J=8.9Hz), 7.52 (1H, s), 7.80 (1H, dd, J=1.7, 8.9Hz), 8.37 
(1H, d, 1.7Hz). 

mmm 2 5 

j_ (4 -y ;v^-X3^y^;V) - 5 9 VXfrifr—fls- 2 - (xh^th'Pt 0 



2- (5, 6-v?tKn-2H-4-^7-/V) -1- (4 v> 
>U) -5-^^^^yV*-/V-^^K-^ (8 3ragh 10%^7i^^Ri 
(1 5mg)X^^/-/K5ml)«)»^S:**#ffl^T, 1 5-3 0^2 41* 

: 2 : 1) fcttU Gfe£Si<0@ 

ft&4 Omg 

iH-NMR (CDC1 3 ) 6 fig: 1.7-2.0 (4H, m), 2.88 (1H, m), 3.07 (3H, s), 3.47 (2H, 
m), 4.05 (2H, in), 5.39 (2H, s), 6.54 (1H, s), 6.84-6.91 (2H, in), 6.99 (2H, 




F 
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t, .1=8. 6Hz), 7.26 (111, d, J-8.6II/.), 7.65 (111, dd, J=1.7, 8.6Hz), 8.22 (111, 
d, J=1.7Hz). 

mmn 2 e 

w<>*?/V) -lH-fc'PP [2, 3-b] t c, ;^> 



- 1 H-b'PP [2, 3-b] try v>> (1 Orag) l^npx^y (0. 3ml) 
©S-g-toK:, 0 < Cfc:Tm-*nni§££#i£ (1 Ong) £*D;i, 15-30^1^ 

V *WM^D-7h^77 4- (^bd^V:^;-^=9 5:5) 

iH-NMR (CDC1 3 ) 5fS: 3.16 (3H, s). 5.76 (2H, s), 6.7-6.9 (5H, m), 7.08- 
7.21 (2H. m), 7.35 (1H, m), 8.35 (1H, d, J=6.6Hz), 8.56 (1H, d. J=2.3Hz), 
8.97 (1H, d, J=2.3Hz). 

mmm 2 1 



0 




\ 



F 
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Me0 2 S 



F 

(1 ) i --<yi? yx/ufc—^- 5 -/J-^J-j-'i y K— 2-jj/isni>-8%/ 

(3. 5gh WLWt (10ml) ioJ;t>V^y-^ (10ml) 2B#Rf| 

*7i,^n7 h;/7 7>C-(v : ^PD^^y)lC-(tt-r,6fe^fa^@^3.4 g 

iH-NMR (CDC1 3 ) 6 IS: 2. 51 (3H, s), 3.93 (3H, s), 7.10 (1H, s), 7.37 (1H, dd, 
10 J=2.0, 8.9 Hz), 7.44 (1H, d, J=2.0Hz), 7.48 (2H, t, J=7.9Hz), 7.58 (1H, 

t, J=7.9 Hz), 8.01 (2H, d, J=7. 9 Hz), .8.05 (1H, d, J=8.9 Hz). 

(2) 5-/?>x/i>ft~Ji"( y \i'—;v-2-%;i'#>&*3-Ji'X.x'r;i'(DfflM 
mMM2 7(1) X~nbinti<k&® (3. 4 gh fF7k Kn77V (9 0ml) 

XtfzkU 5ml) (DU&mzO'CtX**^^ (8. 7g) >SriPx.. 2 O^ffiflt 
15 #U 1 5~3 O^T-lf^lI^Lfco IHfc^fvu-CftfcU ^rai^TKSfes Bit 

ift^hy »&&i*jE«*LT\ fiferwr^i-^^ 

3. 5g^|MH«o 
f#t>Hfc 1 -'O'ifV^/l'zfc—A'- 5 ->* * >- K—A— 2 

20 ;W/J?>^^^/W3ixx^ (3. 5 gh y h7 t Kn79> (4 5ml) 43«tO«p« 

* /-/Ml 2ml) OiR^*^, O'CK-OkiHfctfy *A (0. 7 9g)&fl0;i, 
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iH-NMR (CDCI3) 6 {1:3.10 (311, s), 3.99 (311, s), 7.35 (1H, d, .1=1. 7 Hz), 7.58 
(1H, d, J=8.6Hz), 7.86 (1H, dd, J=1.7, 8.6Hz), 8.38 (111, s) , 9.2-1 (111, brs). 

(3) 1- (4-y/\y^ro^<yi>ju) - s-^^v^M-Mv K— ^- 2 - 

3»J2 7 (2) Vmbintzit&VO (I. 2g) *5,fctfN, N-v^ fvU*yU 
(23ml) G>«£fcl:: 0"Cl:t 6 0 r U !7 A (2 0 4mg) £ 

y"u % K ( 0 . 6 5 ml) 1 5 ~ 3 0 °CT' 2 Lfc 0 2 

iH-NMR (CDCI3) 6{fi:3.09 (3H, s), 3.92 (311, s), 5.86 (2H, s), 6.9-7.1 (4H, 
ra), 7.50 (1H. s), 7.50 (1H, d, J=8.6Hz), 7.83 (1H, dd, J=2. 0, 8.6 Hz), 8.38 
15 (1H, d, J=2.0 Hz). 

(4) 1- (4 -yfrHrn^Vi/fr) - 5 9 V;*/l^~/W V K— A'- 2 - 

gfH^B^T. *m<kV3- 7W;-"7A (3 6 6mg) ©7b7tKo77 
VJ§S£ (2 0ml) 0treH»J2 7 (3) Tit^tlfel- (4-7/M-n^ 
20 W/v) - 5 pyxfrft^ A"(> K— ^- 2 - iuv-tiis&t f/ux7f;v 
(1. 8 6g) (Dfh7tKD77^ (2 0ml) £j&TU PJig.^T*3 0# 

fc. W«tJI£*i5fc, fcfllSU »«t«:WBE«*fC (1- (4-7/M-D^y^lO 
- 5 -> K— ^- 2-4 /V) -*$J—)\' (1. 8g) £ 

25 #fc e \%h%\K.T >V^-)Vfc (1 . 8g) (O^^Dn^^yfi (100ml) |: x 

i5^3 0ti;tr»ftv^y (15. 3g) ^fflLSt?3 o^raat^. 

1 . 5 g (88. 4 %) &$fc 0 

iH-NMR (CDCI3) 6 {1:3. 09 (3H, s), 5.83 (211, s), 6.94 (211, t, J=8.3Hz), 
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7.03-7.15 (211, m), 7.50 (111, s) , 7.55 (111, d. .1=8.9 Hz), 7.89 (111. dd, 
.1=1.7,8.9 Hz), 8.44 (111. s), 9.97 (111, s). 

(5) ( 1 - (4--7jV-frv<VsjV) - 5 - / 9>7>fr;ti-Ji"(> K— >V- 2 - 

4-iv) Cf-T y'—>v- 2 — ^jv) -t#;—/v<Dm& 

(1 2 3mg) Mfh7tFn77y (3. 5ml) <DU 
&to\Z.\. 6 1M ^A^fy^ig (0. 51ml) ^-7 8t 

KTJJPx., SOMt-Lfcl, HWJ2 7 (4) -Clfbnrtl- (4-7^ 
D^y^/i/) - 5 — ^ * >- K— /i'— 2 —1iiV/<.Ar? t K(5 0mg) 

»7^7tKn77> (3. 5ml) mWi:mS.m^XlXiX., ^(0$. £ 3 0 ftfflffi. 

m&Zi'Vti'fjvttjfrMmtw Yfyy a- {^-^^ -.^m^)v= 1 : n 

1H-NMR (CDCI3) 6 fit: 3.09 (311, s).5.56 (1H, d, J=17.5Hz), 5.67 (1H, d, 
J=16.2Hz), 6.27 (1H, s), 6.63 (1H, s), 6.90-7.02 (4H, m), 7.41 (1H, d, 
.1=8. 9Hz), 7.54 (1H, d, J=3.3Hz), 7.62-7.70 (211, m), 8.20 (111, d, J=1.3Hz). 

(6) 1- (4 -ytvisr^^v >siv) - 5 -/ 9 v*/v-fc=.iv- 2 - (2-f-T 
•/ V ;v% j\,i£-jv) 4 > F-JV<Dfflm 

mMM2 7 (5) -Oftf>*lfcffc£*l (1 1 Omg) 0^od^> (2 0ml) 
lil^^^f^ (9 0 Omg) £ 1 5~3 OtXTAP;^ 3 0#H8Jf#L 
fc." ft^-CSJS»«Sr-fe9>f biSi&LfcJL M£Ti£*iLfc c fc&ftfcattfcf 
^WHil^-?^?^^- (^3Mf"> : ftB^fvW= 1 : 1) fcffiV* 

iH-NMR (CDCI3) 6 fit: 3.10 (3H, s), 5.91 (2H, s), 6.96 (2H, t, J=8.6Hz), 
7.07-7.13 (2H, m), 7.55 (111, d, J=8.9Hz), 7.75 (1H, d, J=3.0Hz), 7.89 (111, 
dd, J=1.7, 8.9Hz), 8.13 (111, d, J=3.0Hz), 8.49 (111, s). 8.61 (111, s). 

(7) !_ (4_ 7/l/ tDXyv/;i/) - 5 - * ? l/7.)Vfc~iV- 2 - (2-^T 

yj/Mf/H 4VY->V(DM% 

(6) X^htlitit-^m (8 8mg) i*g?{k*y^A (2 5mg) £ 
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X$3L=1-vy<fy =>— /U (2. 5ml) ^«!!^ t Fr^ (65mg) Srflnx., 

^li^tivK77>f- (^-fy : IH»*fvU= 1 : 1 ) <t (*pn#vW 
J* : / # /-/U= 15:1) fcffl^T2&#«ilt$!U fcfeJllltt© Bttfc 3 9mg 

iH-NMR (CDC1 3 ) fiffi: 3.08 (3H, s), 4.48 (211, s), 5.39 (2H, s), 6.70 (1H, 
s), 6.81-6.96 (411, m), 7.23 (111, d, J=3.3Hz), 7.32 (1H, d, J=8. 6Hz) , 7.65 
(1H, d, J=3.3Hz). 7.69 (111, dd, J=1.7, 8.6Hz), 8.23 (1H, d, J=1.7Hz). 
%W&\ 2 8 

6 - ( 1 - (4 - 7 jv-fr u s<y i> ;V) 

[2, 3-b] t°y i/>-2-4/l') =af K 



(D 6_ (1 -^<y-\fyx,\,fc~/U- 5 -tTA'tt- lH-bTcp [2, 3- 

b] t°y 2-^r^) -n^^^^^^-^^^^M 

2 -^yif y^/^^/VT $ y - 5-^ Wt - 3-3- K— 1° y v 5 ^ 
(lOOmg) ©1, 4-^*^V»tt (2. 5ml) (C, 5 -31 h =^#/M?~ 

71,-2- h y y^/u^y ^xf^yutf Uv?y (i8 5mgh t'^hy^oi-^/jt 

7*7 4 y/<7 i?$J*i?P P y K (9mgh 3 $Mfcg£-lf? (5mgK HF^# y 
(3 7mg) *«gft*flx.» ^Hffl 0 OtKTl 5B#W»L^ 0 

y:mm^^=2 : 1) ^ffl^tML, lg&$#CQ @ fttl 1 1 Omg*»fc e 
iH-NMR (CDCI3) 6fg: 1.45 (3H, t, J=7.3Hz), 2.49 (3H, s), 4.46 (2H, q, 
J=7.3Hz), 6.76 (111. s). 7.43-7.63 (3H, m), 7.73-7.79 (211, ra), 8.17-8.21 (211, 
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m), 8. -10 (1H, d, J=8.3Hz), 8. -4-1 (111, s), 9.30 (111, s). 

(2) 6- ( 1 - -^^-g^/WU/fc — /U-- 5 -> ^ — yu- l H - -t n p 
[2. 3-b] t ii 2->r^) saf-^B^fvUi^/WOWjK! 

H%0>J2 8 (1) X''&t>tl1t<k£® (1 1 Omg) O^PD^> T ^y- 
/Wfi^iSiR (5:1, 9ml) (I, Otilt^^v"? A*/ A~*df- >7 ? 
h (3 1 4mg, Mg8 0%) SrAllX, |WJ?a/^HT3 0#Pu*h 1 5~3 0 C C-C1H# 
ratft#Lfc s &V^T\ KJCfRSrfift^Sf**^ h y *? ATKfgflgjcifcit, * op* 

h>=6 : 3 : 1) £/B^T#8£U Stfett#t©BW*5 Omg *»]t 8 
Hl-NMR (CDCI3) 611: 1.47 (3H, t, J=7.3Hz), 3.13 (3H, s), 4.49 (2H, q, 
J=7.3Hz), 6.88 (1H, s), 7.54-7.70 (3H, m), 7.77 (1H, d, J=7.9Hz), 8.35-8.43 
(2H, m), 8.45-8.50 (2H, m), 9.04 (1H, s), 9.34 (1H, s). 

(3) (1- {4-7 A/Orv^vVtV) -o-^y^M'/l'-lH-t'nn 
[2, 3-b] t°y *? > s-2-4A') =3fyS?^f^7$ KOSSM 

Hifc0iJ2 8 (2) X-'&bfttcit&yo (5 Omg) <D ^ / ( 6 ml) IC 1 & 
£7K&ffc#y *-M<Jgi£ (0. 3ml) £ADji. 6 O'CKT l^Il?Lfc : 

ft*U efet&*Ofb^l lmg £#fc c C©#f>tLfc^» (1 lmg) 
£N, N-^ K (1. 0ml) KigflfU O'CJlT 6 0 %7K^Hfc 

7"hU^A (1. 8mg) ^*nx. 3 0^Wfltl*L*:!fel^ 4-7/W^p^^^ 
7*d $ K ( 1 lmg) Sr^JPx., 1 5 ~3 OtKT 1 RSraat#Lfc e 

h^77^- (^Mf> : BHK^fv^ 1 : 1) «:ffl^t^iL, fife^^b 
£#j3mg Omg) |:, ^W^©40%^/- 

(1. Oml) SrADX-T, 1 5~3 0t;i£T3 0#IKHt#Lfc.. 
ffiTMU #^ft£M£^-x^T*ifc#U 6fe$5^Bf»3mg &ftfc c 
1H-NMR (CDC1 3 ) 6<i: 3.08 (311, d, J=4.6Hz), 3.17 (311, s). 6.21 (2H, s). 
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6.79-7.04(411, m), 7.08 (1H, s), 7.65 (III, s), 7.78 (1H, d, J=8.3llz), 8.15 
(111, dd, J-2.0, 7.9Hz), 8.54 (111, d, J=2. 3Hz) , 8.94 (1H, d, J=2.3Hz). 9.04 
(1H, d, J=2.0Hz). 

mmm 2 9 

2- (2-*M^y77y-5-^^) - 1 - (4 -y JViru^sViV) - 5- 
t 9 V7^)V-fo=-)V->( V V—fr 



(1) 2-^P^-5-^i \**c*/jj)Vi£-j\'--7 : 7^<DmWi 
2--fn^-^-t!)Vifs^'yfVyyy (lOg) (D /VT./Vfc*^ Y^Wl 

(1 OOml) Idl 5-3 O'CtC-C, V V J* (7. 9 6 g) ZftQ^ S^it 

10 (16. 8ml) ^iTU 1 5B#^Jt#tfc 0 &^T\ K£i&£7M;:fctf\ 

M§rv / ^W7^^o-7h^77^- (^^-^^ : g^^^= 2 : 1) 
^fflV^iLs WS^l 1. 34g=M#/c 0 
15 iH-NMR (CDC1 3 ) 1-36 (3H, t, J=7.0Hz), 4.34 (2H, q, J=7.0Hz), 6.43 (1H. 

d, J=3.6Hz), 7.10 (1H, d,J=3.6Hz). 

(2) 2-3i Y$;*stijV£~;\>-5- H !) !] yl^xf 7 7 ^©li 
H»J2 9 (1) X-nt-ik&® (0. 5g) ©N, N-^^f;V*;VA7; K 

®M (5ml) Chy^f/l'V'D^Ttf (0. 6 5ml), If* 7 cc 
20 *^7^/^^^^o!JK (0. 16gh By\k%-m (0. 04g) > 

h i) ztfvbT 5 >" (0. 64ml) £Ni»;i, i&Mf* 1 0 0^111:2 B#^» L 

fc. i§w&. ELfcrntefciZ-htf. g^^f-^T'ttaiL, mm-k&7kx*m&&. m 
Tkmm-rhv 7^«l, ^ETiiLt a '&btitzmmz>sv*v* 
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®£ifiWcD @ 0 . 3 7 8 2 g 

1||-NMR (CDCI3) 6 fit: 0.25 (911, s) , 1-37 (3H, t, J=7.2\h), 4. 36 (111, q, 
.1=7.211/.), 6.35 (1H, d, J=3.6Hz), 7.26 (111, d, j=3.6Hz). 

(3) 2- (2-^F^>'*^'t^^7 7>-5-^^) - 5 -/ #yX/V7fr=- 

)\>-y{l/ K— /KESRIS 

mi&M29 (2) X-ntzit^ (0. 1 g) <DN, N-v^fvMvU^T 5 K 
M (1ml) |: 2 - ^^y^/P*-^ 5/-3-3-K-5-^? V^A'* 
(0. 0 9 2 5 g), t'7MJ7x-;U*X7^y/^7^ l )Av ! ^ 
ny K(0. 0 1 5g)> 3*fc»-«(0. 004g) > »P^A(0. 0 4 g) 

:mk^^= 1:D £ffl^T#gtU tS&@ft<7>g#J#lO. 04 6 2 g 

iH-NMR (CDCI3) 8U: 1.41 (3H, t, J=6.9Hz), 3.09 (3H, s), 4.17 (2H, q, 
J=6.9Hz), 6.8 (1H, d, J=3.6Hz), 7.00 (1H, s), 7.28 (1H. d, J=3.6Hz), 7.54 
(1H, d, J=8.9Hz), 7.77 (1H, d, J=8.9Hz), 9.15 (1H, brs). 

(4) 2- (2 -a: Y^i/tliVifsz=. ;V7 7y- 5-4*) -1- (4-7/l^n 

/<>i;;i/) - 5 — * pyxAfc—sis-^ y V'—*(OMM 

«#h^t. ox:{z.xmmm2 9 o) -c#fc<b&fc (o. 045 7 g ) <d 

N, N-i^?vU*/l^T5: K»« (1. 4ral) 60%7kmiti-hV V 

(0. 00 6 g) 1 5#RSm#Lfc#l^ 4-7;^D^y^7'n; 

K (0. 0 2ml) £flDX.> lB#r«m#tfc 0 K^^7K(Cfoit, gfcfifc^ 

fvPT'&fctJU :£$l£$fn&&7k-C8fc#U &zKG£^^>?^1£^ & 

^1^>:^^f-^= 1:D &ffl^T#8IU 6fe@ft£> § 0 . 0 4 0 3 g 

iH-NMR (CDC1 3 ) 6 fit: 1-37 (3H, t, J=7.2Hz), 3.09 (3H, s), 4.36 (2H, q, 
J=7.2Hz), 5.66 (2H, s), 6.45 (1H, d, .1=3. 6Hz), 6.91-7.06 (4H. m), 7.11 (1H, 
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s), 7.20 (111, d, .1=3. 6Hz). 7.46 (1H, d, J=8.9Hz), 7.76 (111, d, J=8.9Hz), 8.29 
(111, s). 

(5) 2- (2-*;^>->77y-5-'f^ -1- (4-7;Utn^y^) 

7/U3>#iMT, - 5X:iZXmnM2 9 (4) X-mzitS® (0. O 3 O 6 g) 
(01, 4-i?**-V->P$i$ (0. 5ml) cftC 1 0%7kM y ^-7 
(0. 5ml) 2B^}f#Lfc 0 &^T\ M:iO%IMt * 

tt& »JEET»MiU efef&*tf>BW4*0. 0285g£#fc o 

iH-NMR (CDCI3) 6M: 3.11 (3H, s), 5.69 (2H, s), 6.67 (1H, d, J=3.6Hz), 

6.91-7.06 (4H, m), 7.16 (lH.s), 7.34 (1H, d, J=3.6Hz), 7.49 (1H, d, J=8.9Hz), 
7.78 (1H, d, J=8.9Hz), 8.32 (1H, s). 



(1) 5-*/l'^l'-2-77>'*/^yS|xf;KD^ 

5-*;l';/V-2-77>'*;^^ (0. 5g) co^* / -/Mgifc (3 5ml) 
Kcm^T, mwt (3. 5ml) SrAP*., 5lWlilLt 

•>!)*W7A^o^h^77^- (^^^ : ftgf^i^= 1 : D £ffl<^ 
T#8tU BttfcO.- 5316g^fc, 

iH-NMR (DMS0-d 6 ) 8 fit: 1.31 (3H, t, J=7.2Hz), 4.34 (2H, q, J=7.2Hz), 7.47 
(1H, d, J=3.6Hz), 7.61 (1H, d, J=3.6Hz), 9.74 (1H, s). 



mm 3 0 




COOH 
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(2) 1 V*)\'-fr=-fl'- 2 - (2 -3i jV7 7>- 5 
, u _ t k n ^ >^ fvW) - 5 - * ^vuf-tf^ > K— 

j _^<y-£y;*,u;j^/i,- 5 -pt^HF-^^ K— ^ (0. 5 178g) ©-r 
- hyt Ko77« (1 7ml) {L- 7 8 : C\ZX n-y?slsV J-^J* (1. 3ml, 
1. 5 9M) £nSTU 3 0 7)FWLt &V>T\ $»J3 0 (l) V'&tzik 
(0. 34 4 4 g) ^rAPX., -5 0 < Ci:t4 0»rWlt, KJCK&ffifc 

!)i^*7MB7h^77«f- (^*f-> : ftH^A^ 1 : 1) fcffl^T 
#gfU IttfcO. 5 9 3 g£*#fc 0 

1H-NMR (CDCI3) 6 {it: 1.36 (3H, t, J=6.9Hz), 2.46 (3H, s), 3.68 (1H, brs), 
4.35 (2H, q, J=6.9Hz), 6.44 (1H, s), 6.52 (1H, d, J=3.6Hz), 7.14-7.56 (6H, 
n), 7.80 (2H. d, J=7.5Hz), 7.96 (1H, d, J=8.9Hz). 

(3) 1 -'<yi£yx/i'ft~J\'- 2 - (2 -31 h^i/^/U/Jf— /vyyy- 5 ->r 
/w- y fvw) - 5 - 75 f-frttJ y K— ^©SUK 

fcmmmn.T. mmmzo (2) -c#fcfk^ (0. 3 5 8 6 g ) o^*/- 

/^iK (8ml) (I, ffiSt (1ml). 10%/V-^1)^| (0. 3 5 8 6 g) £ 

bMI^v'^W7Ai!'DV h^7 7-f-(^fy:Si^= 1 : 
1) £ffi^T#gtU @#J^0. 18 3g^#t„ 

iH-NMR (CDCI3) 6{i: 1.36 (2H, t, J=7.2Hz), 2.48 (3H, s), 4.35 (2H, q, 
J=7.2Hz), 4.47 (2H, s), 6.24 (1H, d, J=3.3Hz), 6.30 (1H, s), 7.09 (1H, d, 
J=3.3Hz), 7.16-7.54 (5H, m), 7.69 (2H, d, J=8.5Hz), 8.04 (1H, d, J=8.5Hz). 

(4) i y*/l<fc~jU- 2 - (2-xK>>*;tol/77^-5-'f 

/v-t^-zv) - 5 - 1 ? y 7>tvib~A"< y K— frofflM 

mMM3Q (3)X*mt>tltzit&W(0. 183g)(D7h7t Ko 77 V (2ml) 
(2ml) <r>®&mk\^*$i~f**V^ (0. 4 9 3 9 g) £ 

JJDX, 3 0«#U 15~30tt'l. 5««iU, WMth 
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y :nm^^= l : 1) &ffl^T#|l$U glfttlO. 1 7 2 2 g£f#/c 0 
1H-NMR (CDCI3) 611: 1.37 (3H, L, j=6.9Hz), 3.06 (3H, s), 4.36 (211, q, 
J=6.9Hz), 4.52 (211, s). 6.28 (111, d, J=3.6Hz), 6.46 (1H, s), 7.10 (111, d, 
5 .1=3. 6Hz), 7.46 (211, t, J=7.9Hz), 7.60 (1H, t, J=7.5Hz), 7.75 (2H, d, J=7. 2Hz) , 

7.83 (1H, d, J=8.9Hz), 8.04 (1H, s), 8.32 (1H, d, J=8.9Hz). 

(5) 2- (2-xh^V*^-^7 7y-5 — ( JU-^^sU) - 5 - ^ 9 *s 

mMM3 0 ( 4) Tite> ft/c (0. 1 7 2.2 g)(Dx^y-/«(l 4ml) 
10 \Lim\t*VVJ* (0. 0 4 7 g) *Mtl, 15~3 0°CT\ 3 0#M«£#Lfc 9 

1 0%SI*jS}|)!*JBi, Slixf;l/t*ttffil> «S7KflKK-v^V^A-Ctt«i, 

: ft»3i^= 1 : 1) £fflV N T#8£U g^O. 074 8 g^| 

fee 

15 iH-NMR (CDCI3) 6 fig: 1.37 (3H, t, J=7.2Hz), 3.06 (3H, s), 4.24 (2H, s), 4.36 

(2H, q, J=7.2Hz), 6.27 (1H, d, J=3.3Hz), 6.51 (1H, s), 7. 11 (1H, d, J=3.3Hz), 
7.45 (1H, d, J=8.5Hz), 7.69 (1H, d, J=8.5Hz), 8.18 (1H, s), 8.65 (1H, brs). 

(6) 2- (2-xh^;V^-^77V-5-'f;i'-^f^) -1- (4- 

20 mmmzo (5) -c#e>nfc^#i (o. 0 5 9 2 g ) ©7h?tKP77 

V^r£ (2ml) |I-7 8t:i:T2. OM Vf? AS^T V^d fcVUT ^ 
(0. 0 8 5 2ml) 3 0#(taJ£#Lfco ^V>T% 4-7/M-p^yi? 

yu^n^ k (o. 02ml) km*., mm^x 3 o^mm.WLtz 0 
#«u BWfto. 005 g*^fc„ 

iH-NMR (CDC1 3 ) 6t£: 1-36 (3H, t, J=6.9Hz), 3.08 (3H, s), 4.15 (2H, s), 4.35 
(2H, q, J=6.9Hz), 5.34 (2H, s), 6.08 (1H, d, J=3. 3Hz), 6.60 (1H, s), 6.82-6.98 
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(411, ra), 7.03 (1H, d, .1=3. 3Hz), 7.32 (111, d, J=8.9Hz), 7.70 (111, d, J=8.5llz), 
8.22 (111, s). 

(7) 2- (2-*^'>77^-5->f^->fA) -1- 

TtVdivm&XTs - SXAZTCWkM* Q (6) vntzikS® (0. 0 0 3 g) 
(Oi, 4 - i/Jr^^yfeU (0 . 5ml) *piz. % l 0%zk$Ht: V AtK^^ 
(0. 5ml) ^riDx., 2B*R|Jfc#Lfc. &^T\ SJC»{1 1 0 %&&*&ffi£rftD 

^77^- (^nn^;^:^y — * = 9:1) £ffl^T#gtU @#J^ 
0. 0 0 1 g£f#fc c 

1H-NMR (CDCI3) 5fl: 1.36 (3H, t, J=6.9Hz), 3.08 (3H, s), 4.15 (2H, s), 4.35 
(2H, q, J=6.9Hz), 5.34 (2H, s), 6.16 (1H, d, J=3.3Hz), 6.60 (1H, s), 6.82-6.98 
(4H, m), 7.16 (1H, d, J=3.3Hz), 7.32 (1H, d, J=8.9Hz), 7.70 (1H, d, J=8.5Hz), 
8.22 (1H, s). 

nmm 3 1 

4 y K— A/ 



(1) 5-/ 9*sWfr~*>- 2- (4-t°y^W) ->f i'K— ^©Ml 
1- (4-^y^;^^-7i-;i/) -t K7^y|lil (l. Og) t 
#V y y» ( 1 5 g) (DU^m^s 4 -T-fe^tf'J (0. 4 7ml) SrflPX., 

»U 6felflc©lW«0. 9 5 9 1 gZmtZ; 




F 
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Hl-NMR (DMSO-d 6 ) 6 fit: 3.19 (311, s), 7.13 (111, s), 7.65 (111, cl. .1=5. 91b), 
7.70 (111, cl, J=5.9Hz), 7.87 (2H, d. .1=5. 6Hz), 8.21 (111, s), 8.67 (211, d, 
.1=5. 6Hz) . 

(2) l- (4 -y ^jru^yt/iv) - a-/ pyxsi'*— /V- 2- (4-if y 

s^hsst, o°c\zxmmn3 } <n -cm^it^ (o. 4 g ) con, n 

- i// f-yP*/Wi*7 5 K8?fS (1 6 Oral) q-'ii, 6 o%7km<ti-b v y j* 

(O. 0 6 5 g) **DX., 2 0^IW#L«{^ 

K (0. 2ml) &ttlz.. 1 5-3 0 : C!:t J 5 B#RHlf # L7i,. Jxj£i{£& 

(^Ify : ftH^^yW= 1:3) £ffl^T#giU BW« 
0 . 3 8 8 2 g Srftfco 

1H-NMR (CDCI3) S{I: 3. 10 (3H, s), 5.42 (2H, s), 6.88-7.05 (5H, ra), 7.30-7.38 
(3H, m), 7.74 (1H, d, J=10.5Hz), 8.34 (1H, s), 8.66 (2H, d, J=5.9Hz). 

mmm 3 2 

1 _ (4 -y ,vis-xi^<Vi/)V) - 5 -/ ZVTsfrHTs-lV- 2 - (1 -jf»rS'-4- 



^ y K— (0. 1 9 7 5 g) <P>V n P/iwUAj£f£ (2 0ml) (Cm- ^ p Pii£ 
J&SK ( 0 . 1 6 8 8 g . ®& 8 0 %) 1 5 ~ 3 O'CilT 3 0 Rfljf # L 
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9 : ] ) &ffl^-C#«U @fa«50. 1 5 0 g $rtlt- 

lH-NMR (CDC 1 3) 6 fitt: 3. 10 (311, s), 5.40 (211, s). G. 90-7. 00 (5H, m), 7.27 -7.38 
(3H, in), 7.78 (1H, d. .1-8. 5Hz), 8.21 (211, d, J=7.2Hz), 8.33 (111, s). 

mmm 3 3 

1- (4 -7 iVOru^Wfr) -5-t?y*/U*~/U-2- ([1, 3, 4] 
i?T 2 -4 Jls) — 1 H-foo [ 2 , 3 - b ] fcT 0 



( 1 ) 1 -^Oif^^/W^— /P- 2 - h U ^^l/S/U ^- 5 — ^^W^rf- 1 H 
-trop [2, 3-b] o-;y©lS 

ilSHT, h 'J ^fv^JJ/WT-tf- ^ (0. 41g), 2--<^if>^ 
yu*^T^ y-3-3-K-5-^f-^f-^t c U ^ (0. 82gh h V x 
f;U7^y (0. 4 2 gh 3 (3 Omgh v^nnt"* (hy7x^ 

/P**?^) /<yv^ (7 5rag) v^l^ (2ml) ©^^7 0^ 

^p-v h^77^-(^^D-^:filF*3:fA'= 1 0 : 1 ) Idft U g tfjfcfc 0 . 6 1 g 
#7t 0 

iH-NMR (CDC1 3 ) 6^:0.51 (9H, s) % 2.46(3H, sh 6.78 (1H, sh 7.42-7.58 (3H, 
mh 7.75 (1H, d, J=2.0Hzh 8.10-8.14 (2H, nth 8.33 (111, d, J=2.0Hz). 

(2) 1 -^VMVT.fr-fr-tV- 5 -t?A>nr- 1 H- fc an [2, 3-b] 

ti#iMT> 3»J 3 3(1) Titbixfc 1 --Olf^A-*-^- 2- h 
!)^f;U->!J^-5-^f;^t-lH-k ; nD [2, 3-b] 
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(0. 6 0 gh r- h7^W^=^A7^t'J F-ff7t Kd7 7>?| 
mil. OM, 0. 8ml) Rtf-r F7tKn77y(10 0ml) <D&£#>&- 2 5°C 

£0. 4 0gj»fc 9 

iH-NMR (CDC1 3 ) 6 fit: 2.49 (3H, sh 6.54 (1H, d, J=4. OHzh 7.45-7.62 (3H, 
mh 7.71 (111, d, J=4.0Hz), 7.80 (1H, d, J=2. OHzh 8.15-8.20 (2H, mh 8.39 
(1H, d, J=2.0Hz). 

10 (3) 1 <y^y^J^^^-5-/^^^- 1 H-t'nn [2, 3-b] 

iifi^T, ^&#>J3 3 (2) -Q'&bMtl -^y^yXfrK-tV-S-J- 
Wt-lH-t'nn [2, 3 - b ] f U ( 0 . 8 0g) Wfh7tK 
P777 (30ml) y h. *M V 7*n \?)VT % Kx 7 fc Kp 7 

15 7^JS?fc(5. 8 lmmol)$r-7 8 < t:^T^TLfc^,-3 0 < C^#ig.$^ 2 0# 

Wfllttbfc. #^T\ MS&v^xA- (0. 9 1 g) S^Th^t KD77>(2ml) 
©H»-7 8tl:tiTL, -7 8^fcT6i£l!Blt#Lfc. fitf&ttkifi^itt 

20 Bl^^/V=l : 1) B«J«5*0. 5 4 g#fc, 

iH-NMR (CDCI3) 6ffi: 2.51 (3H, sh 3.99 (3H, sh 6.98 (1H, sh 7.52-7.68 
(3H, mh 7.83 (1H, d. J=2. 3Hzh 8.37-8.42 (2H, mh 8.53 (1H, d, J=2. 3Hz). 
(4)1 yxsUfo^/l'- 5-J?yx/l'fc~fr- 1 H-fc c n d [2, 3 - 

b] \?Vi?>-2-1lA>rty&*7A'^X7 L /l'<Dm3l 
25 £fti#ffl&T. ^«J3 3 (3) *C#bftfc 1 -' 5 - / 

Wt-lH-t'DD [2, 3-b] t°V yy- 2-#/l//tfyg^?-Ao^ 
(0. 1 8 gh m-*Pnii£S#l£ (0. 24g)M^no^7 
( 1 0ml) 1 5-3 O'CICT 1 B#fSit#Lfcc RlSifcfcffiln&fifcTka? 
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y.mm^^=l ■ i) (cftU, Sf»&0. I9g#fc : 

1H-NMR (CDC1 3 ) 6 fit: 3.13 (311, s) , 4.04 (3H, sh 7.12 (Hi, s), 7.57-7.73 
(3H, mh 8.44-8.51 (311, mh 9.09 (1H, d, J=2.3Hz). 

( 5 ) !_ ( 4 _ :7/l/ ^- p ^y *j t \,) -5- t pyxfrfr — A>- 1 H-fcna 
[2, 3-b] t s ^ yy- 2 - *rfy|^f ^^r;KD|g 

«#HfTF. 3 (4) T*#P>il7tl -^^^^/w*-;v-5-7< 

^y7^^-lH-t°DO [2, 3-b] t° U v?^- 2 - -jjAstfytit* fvU 
(0. 1 9g), fc&ikXVVJ* (9 0mg) Rtf**/-^ (2 0ml) 

4-7^tD^>^o; K (8 0mg) S.t/N, N-i/^f;l/^A7? K 
(5ml) Z1)U7L, 1 5-3 O^KT lB#^}t#L7c: 0 &^T\ R^ICtK^Px., 

1 1 Omg#fc 0 

iH-NMR (CDCI3) 8<g: 3.17 (3H, s) % 3.93 (3H, sh 5.99 (2H, s) % 6.90-6.98 
(2H, mh 7.24-7.30 (2H, rah 7.41 (1H, sh 8.62 (1H, d, J=2. 0Hz) x 9.02 (1H, 
d, J=2.0Hz). 

( 6 ) 2 _ (4-7/\sj-u'<yis/l-) -5-/ 9y^)V-fo=-)V-2- ([ 1 , 3, 4] 

-lH-tTnn [2, 3-b] WVXDVm 
H*S#J3 3 (5) T#feftfcl- (4-7^0^^^) -5-^V*^ 

/t - yV _ 1H _f P p [ 2 , 3-b] fc°y i?>-2-XfrX>®/^sl'^X7-* 
(0. 3g) W^^y-/U«(9ml)tC, 1 5-3 OtlCTt K^S^lTkft* 
(0. 2 2g)&*D^6«FlSI3!HI|&a«EL,$e>tt K? v>V 1 (0. 1 1 g) 

**Bit, 4#IMMfc»«bfc. K^^lTKfttt (0. 1 1 g) £JOx., 

h !Jx^x77/l'(2 5ml)«r*Px.,- 1 8 B^MUtsfc L RlEffltSrv/y*^ 
@^2 2 Omg £#fc c 
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iH-NMR (DMS0-d 6 ) 6ifi: 3.35 (3H, s), 6.07 (211, s). 7.09 (2H, t, J=8.9Hz), 
7.22 (211, dd, .1=5.6, 8. 9 Hz), 7.65 (HI, s), 8.80 (III, d, .1=2.3 Hz), 8.97 (111, 
d, .1=2.3 Hz), 9. 47 (HI, s). 

mmm 3 4 

-5H-tPP [2, 3-b] My'yy 



(1) 2-r$ s -5- 1 7 i?y<Dmm 

2 -7 5 J - 5 -^n^e \fy i?> ( 1 0 Omgh 9 5%^ ;V-f- V 

y^AJg (8 4. 8mgh rFH^F!)7x-W77^^7^!)A 
(6 6. 4mg) (ON,N-v?>WW; h'BMfc (2. 9ml) ^6 0tl: 

■ci smmmwLtz; r*s»t«, s^M?p^st**-7- h u ?j>*jgiKK:*> 

?vW:^f-y = ] : 2) £fflV^C#«U fifeft*Oltt*6 7. 8mg (8 4%) 

H-NMR (CDC1 3 ) 6{£: 2.52 (3H, s). 4.42 (2H, brs). 7.91 (1H, d, J=1.2Hz), 

7.98 (1H, d, J=1.2 Hz). 

(2) 2-7;y-3-7p ; e-5-^f/l'f^t : 7^©|!||3 

mmm3 4 ( l ) -CftfeHfeflS^fc ( I O Omg) <DV n nsfc/UAjgjfcip ( 1 8ml) 
(d, tf'jv^ (5 6. Omg) H3f (1 1 3mg) ©^na*^ 

% (18ml) fc&ft, 1 5~3 0 < C{-T 1 H#ISJWCflSTU Isli£^!3 
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g^-^/U : 1:4) &ffl^t»KL, SfetolM 1 1 2 g 

( 7 2 %) £#fc c 

ll-NMR (CDC1 3 ) 6 ft: 2.52 (311, s), 1.90 (2H, brs), 7.91 (111, s). 

(3) 3- (2-T$y -5 -^f-^^^-t°7 v^V- -2-7d1^> 
5 - 1 - 

«^J3 4 (2) Vnbtltlik&ty) (4 4 0mg) <Di>sf* (l Oml) 
\z l )V ( 1 6 8mgh h D ^ 

v? ^ A 5? ? o y K ( 7 2 mg) , 3 £ {fcffl ( I ) ( 3 8 mg) , h"Jxf/l,7$y 
(3 0 4mg) ^HIMW^L. ^^7 0 ; C^-t2B#r B m#L/c, 
10 7k(w&lj\ ? p P/Jvl'AT-ttfcBU «S*fifcB£^*S'*^Tft&U ffiKS* fflfc 

^y-yl,= 10:1) £Jfll^T#StU HW©B^34 7mg (8 8. 9%) 

1H-NMR (CDCI3) 6^: 2.53 (3H, s) , 4.57 (2H, s), 4.90 (2H, brs), 7.95 (1H, 
15 s). 

(4) (2-^f/l'ft-5H-t 0 an [2, 3-b] t?7 5?i'-6 — < M * 

IIWJ34 (3) -Cttbnfcft^* (3 8 1rag) ©N,N-^/WM7 
; F (1 Oral) mm?.* Stitm ( I ) (1 1 lmg) &tiax.X* 1 5 0°CK:T2H# 

h^77^- (^an*^A : ^7-^=20 : 1) &JflV*T#«U ft£$ 
*©|^1 5 5mg (4 0. 7%) 

iH-NMR (CDCI3) 6ft: 2.65 (3H, s), 4.93 (2H, s), 6.48 (1H, s), 8.12 (1H, 
25 s). 

(5) 2-^Wt-5H-eon [2, 3-b] tf 7 v>>- 6 - l3fr*ASf 
t h*<DMU 

U?l&$J3 4 (4) "CmbtllZik&to (1 2 3rag) <DT±hy (4 0ml) 

-mt-rytfy (i. 8 6g) £JjQ;tT, 1 5-3 o^c-ci i*w«i*tfc, R 
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J£?#£-Ir7^ h«iflLfcft»»ffiT»ttL»afet»*<OBW«l6 0ng(4 9. 3%) 

»H-NMR (CDC1 3 ) MI: 2.67 (3H, s), 7.31 (1H. s), 8.37 (111, s), 9.96 (1H, 
s). 

(6) 5- -2-^Wt-5H-t : OB [2, 3- 

HJSfliJ 3 4 ( 5 ) t'# <b*lfcfc£& ( 1 0 mg) ON, N - ^/U*/UJ»T 5 
K(0. 5ml)*»lC, 6 0%7K^^M^'>^(3tng)^0 o Ct-C*n^T, 20^ 
PflJt^Lfc^x 4-7^^-0 ^-y'yjvz/u % K(15rag) £?&TU 15~ 

3 0 < CfcT3 0#M*#Lfc. RtfttSrftfttt^T^s^A^iSUlfclt, * 

5:1) £ffl^T#l§fU «Efe»*©aW«5l 5mg (9 9. 6%) £#fc 0 
iH-NMR (CDCI3) 6 fit: 2.66 (3H, s), 5.84 (2H, s), 6.93 (2H, t, J=8.6Hz), 
7.27-7.33 (3H, n), 8.36 (1H, s), 9.96 (1H, s). 

(7) 5- (4-7/^n-<y^/P) -2-^Wt-5H-t , no[2,3- 

#l*£«4 (6) V&btlltfc&m (15mg) fc, (2. 8ml), 

H$<(fc-^#V (2 2mgh */TVKCfY x )*?J* (1 3mg) $r 0°C{CTiDx.fc^. 
1 5-3 0^(^X1 5P#IHl£#Lfc. ^^-CS^^-fe^^ h»iiU *nn* 

^=100 : 1.) &fflWt#«U lmg (66. 4%) 

iH-NMR (CDCI3) 6{it: 2.66 (3H, s), 3.91 (3H, s), 5.88 (2H, s). 6.93 (2H, 
t, J=8.9Hz), 7.20-7.25 (2H, m), 7.32 (HI, s), 8.30 (1H, s) 

(8) 5- -2-^^^M^-5H-t'nD 
[2, 3-b] \?7Vv-§-l3)\'i£V&* £ f'i\'X-7- = rfr<n>^& 

3lJS0iJ3 4 (7) Vrnhntcit^m (1. 06g) ©fh7tKn77> 
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(4 0ml), (4 0mJ) &L»X (2 0ml) OtHTt 

*yy (2. 16g) Sr*P^, 1 5-3 Ott'4 W#Lfc £*>;z. 
> ( I . 0 8 g) ZM*.. 15-3 o'xrc I B$ra«#Lfc.- RfcfeTfc. fxftm 

•> jj * ^;^J 7 n v h 7 ^ - (»f ^ : ^^ty = 1 :2, 2:1) 
£ffl^T#gfU 3l«fe«)ftii:LTItt*8 5 2mg (7 3%) &#f~ r 
H-NMR (CDC1 3 ) 6 ill: 3.32 (3H, s) , 3.98 (3H,s), 5.98 (2H,s), 6.96 (211, t, 
J=8.5Hz), 7.2-7.4 (2H, m), 7.52 (111, s), 9.19 (1H, s) 
10 (9) 5- -2-^^*syP-5H-fBB 

[2, 3-b] try v^- 6 -f-^rT 5 KOWtSi 

3l»j3 4 (8) T*#btLfc5- (4--7^D^>^) -2-^^>-^^ 
*^-5H-t'on [2, 3-b] t'7 6 -TJ^/jf^^^^/U^^X^ 

(0. 3 1 g) co^^f-^^ (7ml) 1:13 0%zkSHfc#!J tf-Mc&ifc (7ml) 
15 ^15~3 0tfM, 8 O'C-CS 0^IW«t#tfc. **Xt^i»Sr*P*., 

;h,fc*£iP B £«I&Lfco fthtltc&ik (0. 1 1 g) RWmt?-*~/l< (1ml) tf>. 
fe&<fa%7 0 t C'C5ll#IHHfc#Lfcc h^>£*D;t, SJC5fKSr*«L*: e *#<bn 
M©7F7tKo77^ (3 0ml) II, 15-3 0^7^-7^ 
RJE»S:*I6«» S»xfyK-*l?a, *fcU 
20 ttJEE«*Lfc a #e>*lfc#it (0. 15g), -<V-t'> (3ml) h 7 t K 

nyyy (2ml) WjS^iC, 1 5-3 0^0-7^1^ 7 0°C-C-3B# 

^=1:1) £ffll>-C#lt!U (9 0mg) £#£ e 

1 H-NMR (CDCI3) 6 fig: 3. 26 (3H, s), 6.09 (2H, s), 6.93 (2H, t, J=8.9Hz), 7.00 
25 (1H, s), 7.20 (211, dd, .1=5. 3, 8.9Hz), 7.40 (1H, brs), 7.70 (III, brs), 9.08 

(HI, s). 

(1 0) 5- (4 - 7 A'ttvOi?*') -2-^ ^y^^=-/^-6 - (^T s /— 
/W-2--T/W) -5H-b : PD [2, 3-b] t'r^^ll 

4 (9) -C#«bnfc5- (4--7t\>*w<yi/)V) -2-/?y*Jls 
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*-,U_ 5H -irP p [2, 3 -b] t°7i?y- 6 -<7-*T 5 K (9 Omgh 7 
D^Ti! h7/Uf t Ki/^f^Tt^-zl' (0. 06m]), p - hJ^^- > 7»)Vlk 
>M (4mg) RWmm (1ml) <D&£^£, lOOtfl. 5tiffflm.WLtc e & 
j£»->y *W7A^ P-r h^77^- (-drf-> : g^oi^/U = 2 : 1) & 
ffl^T#«tU B«« (3 0mg) £*#/c 0 

iH-NMR (CDC1 3 ) 811:3.30 (3H, s), 6.19 (2H, s), 6.89 (2H, t, J=8.9Hz), 7.23 
(211, dd. J=5.3, 8.9Hz). 7.25 (1H, s), 7.55 (1H, d, J=3.0 Hz), 8.04 (1H, d, 
J=3.0 Hz), 9.08 (1H, s). 

%mm 3 5 

5 - (4-7 JlsTtv^yis/ls) - 2 9V7>tVfc — }V- 6 - (ir^V—)V- 
2 — T ^) -5H-t c PP [2, 3-b] fc'^v^ 



5- (4-7/U^-P^<y^) -2-^^*^-5H-^bd [2, 
3-b] bT9^>-6~*/Ud?V|ft^^x^^ (0. 3 1 g) (D^^rf-^ 
^ (7ml) 1^ 3 0 y (7ml) fcl 5~3 0raP^ 

8 0 c CT'3 0^«#LfCo fcdc&tWfeK&anx.* #fcfrfc*S&£iiJ&Lfco # 
biX^B B a (0. 1 1 g) IkXHLfc'f'*-*' (1ml) 7 0X:-C5m 

!)^f;V^!)/P-lH-l, 2, 3 - h y (4 5mg) <Z> h/U^y^jg 

(5ml) &4 0B#ffltaf»»«Lfc. Bffl^A'"T?*R U 

»xf A^=l : 1) £ffl^T#BtU Btt* (6 6mg) £#£ c 

iH-NMR (CDCI3) 6{g: 3.31 (3H, s), 6.18 (2H, s), 6.93 (2H, t, J=8.9Hz), 7.35 

(2H, dd, J=5.3, 8.9Hz), 7.41 (HI. d, J=0.7llz), 7.44 (1H, s), 7.85 (1H, d, 
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J=0.7Hz), 9. 10 (Hi, s). 

w&m 3 6 

x _ ( 4 _ 7 ,vjrv<WA') -5-/ 9yxfrft--fr-2- (D-y/is^rv t 

-lH-hfoo [2, 3-b] t°y^> 



(1) (1- -5-^y^*^-lH-t'DP 
[2, 3-b] t°y^^-2— (M *9 J—iWWSL 

I _ ( 4 -y /U^P^V^/t') - 5 - * 9 -yTsAs-fr—A/- lH-fcTnn[2,3- 
b] ifD^y-a-^/^yi^f/^T^ (0. 4 9g) Xtff h5tKo 
7yy (14ml) 0>»&fcK:, 0 < CfC7k*<k U *f-<7 J*T )V* ~ 9 A (7 7rag) 

*A-Cl£j»s WETIM8U t#*:M£^y #y/i^*7 7i^ 

(0. 3 9g) LT#fc„ 
iH-NMR (Acetone-d 6 ) 5f: 3.20 (3H, s), 4.63 (1H, t, J=5.3Hz), 4.79 (2H, 
d, J=5.3Hz), 5.72 (2H, s), 6.73 (1H, s), 7.07 (2H, t, J=8.9Hz). 7.25-7.31 
(2H, in), 8.48 (1H, d, J=2.0Hz), 8.77 (1H, d, J=2.0Hz). 

(2) (1- {A-y^Hrn^y^M -5-^^M^-lH-t : nn 
[2, 3-b] *?>-2-<< /V) */^;Vft h'W^I 

mmm36 m tnhtut a- u-^m-p^vm-) -5-^^^ 

A>*=>U- 1 H-lfPD C2, 3-b] t° y v> > - 2 - W )\>) t 9 J - >V 
(0. 3 9g) &t>*T-feh> (11ml) (DU&m^. 15-3 0tt\ ~mt~? 
(8 1 6mg) 1 5-3 0VX'2mmmWLtz o 

■tyJhvmmL. #f)W:Ii^i«ETIiU @f$#J (0. 3 7g) 
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Hl-NMR (Acetone-d 6 ) 8 fit: 3.27 (311, s), 5.97 (211, s). 7.01 (211, t, J=6.91lz), 
7.34-7.40 (2H, m), 7.76 (III, s), 8.83 (1H, d, J=2.3Hz), 9.05 (1H, d, J=2.3Hz), 
10.08 (1H, s). 

(3) 2 - - 3 - (1- {4-7A'*v<>'i?M ~ 5 -> 9 

-/U-lH-t'np [2, 3-b] try v»-2->f^) 

«#J3 6 (2) T?#e>iXfc (1- (4-y^n^^^) -5-**>* 
;^^-lH-t c DP [2, 3-b] fy^^-2--r/U) tf/l^A^fc K 
(1 OOmgh ^D*7^B|ix^ (0. 0 5ml), lE&jfc (2 8mg) &t>* 
fbn Ko75^-(3nl) 1 S^IWftlJRUWttL*:. ftfifc^/uf 

^ : g^ji^/W= 1 : 2) £ffiV>T#gtU 2-7/M"n-3- (1- (4-7 
/M-n^i/SW [2, 3-b] fc'Uv 5 

v _ 2 — f^) -3-t Fo= ! fv'7nt , ty|if^T^ (lOOmg) £H 
fe7^7 7 ^HT#fc 0 1|f)^2-7/>tn-3- (1- (4-7/M-P 
_5_^^^^/w*^- lH-tTnn [2, 3-b] t°y^>-2- 
_ 3 _ t i.'p^i/T'n t^yg^^vWm^TVl-' (9 Orag) RXfii?? cr a / 
(2ml) ©a^fttd, 1 5-3 0^*7^-^1 (1 9 0mg) SrJn^.. 

pii&g-c 3 o ftmmw Lfc. fti**^-?** u 5 h * 

ftK^^W=l : 1) £ffl<^T#8tU BW* (8 0mg) ^6fe7^77^iL 

iH-NMR (CDCI3) Sm: 1-20 (311, t, J=7.3Hz), 3.17 (311, s), 4.18-4.32 (2H, 
m), 5.71 (111, d, J=48.8Hz), 5.98 (211, dd, 14.8, 17.8Hz), 6.93 (2H, t, J=8.9Hz), 
7.22-7.27 (2H, m) , 8.70 (1H, d. J=2.0Hz), 9.10 (l'H, d. J=2.0Hz). 
(4) 5-7/u;*"n-6- (1- (4 -7^0^^^) -S- * 9*S7>As& 
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~;l>~ IH-L'dc _ 2 . 3 - b ] t : y^-2-^f/H - 3 H - f V 5 

£«J36 (3) •:*#^tlt2-7/UtD-3- (1- (4-7^*D-<>i? 
/U ) _ 5 _ y ? y - A ,u*~,l<- 1 H - t : p p [ 2 , 3-b 3 t U 2 - W /U) 

_ 3 -jj-df- y 7 : p t z-y^i^^^^y-^ (8 8mgh ^/Ui^7v/>7tf- 
h (4 2nig) (1. 2 ml) 1 5 ~ 3 0 c C"C'i- h U •> 

A>h^>K (0. 6mU lmol/1 tfJ-M&WL) ZfiQ*-. Rfflft T* 1 8 H#W 

T»tt LT # bftfc«fi& > U * 77U# 7 J\7 u~v Y '/ 7 ~7 4 — (/ # / ->\> : 
^dp^>=5:95) £JB^T#8iU Ift* (2 3mg) ^fifeTWr 

1H-NMR (Acetone-d 6 ) 6^t: 2.60-3.05 (1H, brs), 3.25 (3H, s), 6.09 (2H, s), 
6.97 (2H, t, J=8.9Hz), 7.14-7.20 (2H, ra), 7.32 (1H, d, J=2.6Hz), 8.28 (1H, 
s), 8.68 (1H, d, J=2.0Hz), 8.91 (1H, d, J=2.0Hz). 

( 5 ) x _ (4 -7 iVTtu^yi/fr) -5-*f>X'l'*=-Jl'-2- (6-^p 
p_ s-y/H-v t : y 5 i/>-4— (*) -lH-tPP [2, 3-b] K'V *J 

H»i3 6 (4) -C#bnfc5-7y^P-6- (1- {4-7JV*us<yi> 
-s-^y^^-lH-t'an [2, 3-b] t'U — 2 —4 A*) 
-3H-lfy (2 0mg) RXtX^ismt}) > (1ml) 

3i«PQAlMX%t^ a^*«:*£ET»«ft, ^oa^yftSU * 

^7^- # j -iv. ^on^y = l: 9 9) £ffi^T#8tU @#)^ 
(1 3mg) LT#7t 0 
lH-NMR (CDCI3) 8{£: 3.18 (3H, s), 6.24 (2H, s), 6.87 (2H, t, J=8.6Hz), 
6.96-7.03 (211, m), 8.64 (111, d, J=2.0Hz), 8.82 (1H, s), 9.02 (111, d, J=2.0Hz). 

( 6 ) (4-7/P^-d^O^/U) -5-/9>*'l'*~*-2- (5-771/ 

^-Pt c y 5 ^y-4-^yu) -iH-t"pp [2, 3-b] hry^vow» 

HWJ3 6 (5) t'tbhfcl- (4-7/W^-p-Ov>^) -S-T^V*^ 



y 
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*-/l^-2- (6-^DP-5-7/l'tnil:'H^-4-'f/V) - 1 1 1 - t : n 
p [2. 3-b] t : !i i^y (1 2 rag), ;U (1ml). It^zrfvU (lml) 

&IM 0%^7v?^ii (1 Omg) <DM£®>&. 1 5~3 0°CT'7KS^?jttT 

!;7jy;b7J7^^o-v (^/~^:^D^^=1: 99) 

&flJV*T#*U BW* (9mg) SrSfe»5|ct Ltftfc, 

iH-NMR (CDCI3) MS: 3.18 (3H, s), 6.27 (2H, s), 6.85 (2H, t, .1=8. 6Hz), 
6.98-7.04 (211, m), 7.49 (111, d, .1=3. 0Hz), 8.62 (1H, d, J=2.3Hz), 8.68 (111, 
d, J=3.0Hz), 9.01 (1H, d, .1=2. 3Hz), 9.08 (111, d, J=3.0Hz). 

mmm 3 7 

1 - (2, A-i>y J^n^yi/jV') - 5 pyxjlsft— )V-2- ([ 1 , 3, 4] 
^t^7/-/V-2-^^) -lH-b : DP [2, 3-b] t-y^V 




(1) 1- (2, 4-^7/U*a^<>^) -5-^yxyl/*^-lH-t 
pp [2, 3-b] t c D i/>-2 -*/l/sJ?>'ift^^3i^7 t /I/Om4 

^»J33 (5) tl^#^&T*4-7/^D-<>^yn5 K&2, 4-v> 

iH-NMR (CDCI3) 8 ft: 3.16 (3H, s), 3.91 (3H, s), 6.04 (2H, s), 6.65-6.70 
(2H, m), 6.78-6.86 (1H, m). 7.45 (1H, s), 8.64 (1H, d, J=2.3Hz), 9.00 (1H, 
d, J=2.3Hz). 

(2) 1- (2, 4 - f J>7A'tiro'0 is A?) - 5 - / 9 V7>fl>-fc~ A>— 2 - 
([1, 3, 4] Hr*'fr*JT s /—fi'-2-'<fl') -lH-t'DD [2, 3-b] 

^»J3 3 (6) tW^ftt'l- (4-7/W^-D^y^P) -5-p<*> 
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-A>V*^>V- l H - too [2. 3 - b ] t : y >s>- 2 - iJ /U#>$M fvlo:* 
r/U^r 1 - (2, 4 - i?y jv^-n^si/fr) -5-^>^/toi/-lH-t 
on [2, 3-b] y>-2 - */^>i^f ^x7T;H;f iit^ 

5 iH-NMR (CDC1 3 ) 511: 3.17 (3H, s) , 6.23 (2H, s), 6.60-6.83 (3H, n), 7.4-4 

(111, s), 8.52 (111, s), 8.64 (1H, d, J=2.0Hz), 8.99 (1H, d, J=2.0Hz). 

nmm i ^msk^m^t. thcox-i rvc ox- 2 izM-tzmmm&mfe 
m 

10 Sri /ilg^jPLfcc 

COX - 1 ft&Zmfc-fZWt&l*, 3 7tt4. 5B#ra^>^3.^—> 3 ^L 
fc&K, % )WO * J 7*TA2 3 1 8 7^ 5 0 0 ju M 

*9t-*Dx., 3 7°C-C3 O^y^^-Va >U *±{^LT, 

15 COX-2©tt&iU£1-54&£tt, (b^SriJPLfcttilLPS (E. coli 

026: B6) * 1 0 m g/ml i fc5 «fc 5 IdJOx., 3 7tt5ffi^^-v'3>' 

j£«f£ (1 5 OGX 1 0#ffi) ±mi-^*tl5 ha^^^ff-VB 2S£, 
hP^/W>B2 E IA^>; h (Cayman tttU) IdTSUtU j§«3Vhn- 

LT, 5 0 %K.^iSttSr*i- I C 50 £ LTUTFlC^Lfco 
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• C50 


COX- 2 | COX-1 


1 


0. 15 uM 


> 2 0 // M 


2 


0. 5 uU 


> 2 0 uM 


3 


0.3 uM 


> 2 0 /xM 


4 


4 n M 


> 2 0 m M 


5 


0.4 /iM 


> 2 0 m M 


7 


1.5 it M 


> 2 0 fi M 


8 


0.8 /jM 


> 2 0 AtM 


9 


2 At M 


> 2 0 fiM 


1 0 


1.5 AtM 


> 2 0 fiM 


1 1 


0. 2 AtM 


> 2 0 At M 


1 2 


0.15 /iM 


> 2 0 AtM 


1 3 


4 fiU 


> 1 0 AtM 


1 4 


\ 0. 1 axM 


> 2 0 At M 


1 7 


0. 8 uM 


> 2 0 AtM 


3 3 


0. 2 AtM 


> 2 0 At M 
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m ^ (D m m 

1 . ( i ) 

\ J >-(CH 2 )-Het 

^Af^N (1) 

[it*, He tit. W:&£ftX^Xh£^W.%m3:m$:3tL ; 
AiRWA 2 l*. Zfo^hMiLLX . -CH = X«-N = ?r«t ; 
A 3 (i, -CH 2 ~. - (C=0) -X(i-S0 2 -^L; 
Rite, Tf25£: 

,xx-tf. jor.jcr. x*^ 
a, or , . y 

a^BftSilS lo©l^IL (Ht, A 4 tt, -0- v -S-Xtt-NH- 
; 

A 3 li-CH 2 -Xtt- S 0 2 -^^i"] 

2. — (1) (C&I^T, He ttiK fi&£ftWC<b<fcV\ ^-XHH*o 

3 flg tf 5 ~ 6 ^(omm^mmmmmm^Mxit^m^mm^mxh % . 

3. (1) |C*>^T, He t/j\ g&£Jx-C^T<b,fci/\ IWl-Xli&fto 



WO 99/61436 PCT/JP99/02718 

96 

4. (1 ) (C&V^ He tt\ ®&£ftT^T <b £V\ 77> ( 1, 3- 
5 -7-7/-/K 1, 3-^-^ff-/-/K 1, 3, 4 -**1J-$?TV--/K t° y 

5. -JKS; (1) K&^T, Het«IITO\ #A'tf>v/A'g-?g&£*l 

6. (1) (Ub^T, ntK OXIJltfc^, f§3fc©IKH£l~5^0>V* 

15 fo5Wi-£<D7kfrl^o 

7. -Jt£5£ (1) (Cfc^T, Aj -CH = ffc5, tl*(D|5H^ 1 - 6 Jg<D 

8. -Jft^t (1) {Ci3l/NTs S: Ri-A 3 -^\ 4-7y^n^v^uST?*>5, 

20 mxommm 1 ~ 7 mo^-t tit* 1 Jiisicofb^jxte^ii^ffifcfi^ 1 0 s 

9. 2- (2-7y/W -1- (4-7/W^-o^^^/W) - 5 -^^/V*- 
^-lH-fc'no [2, 3-b] b 0, J v 5 ^ ; 

1- (4-7^p^Ov j /W) - 5 -/ ffyxAsft—fr— 2 - (^T iS—sis — 
25 -O'K-A-; 

x _ -2- {**^V—JV- 2 - 4 ;V) -5-/? 

y^U^-lH-t'DD [2, 3-b] 

1- (4-7^tn^>^) - 5-t?y*Ji'*~;l'-2- ([1, 3, 4] 
tf-*1h$*7"/— A*- 2 — f W > K— A" ; 
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5 _^ 5>ymvfc~jV- 2 - -1- (4 -7 iViru^yViV) 

-IH-enn [2.3-b] t*V i>y ; 

- lH-t'oP [2, 3-b] t°y ; 
1 - p^^v^/U^ fvU- 5 * >*vU*— 2 - ( 2 - t : U $ i/~ 
yu) - lH-t'DP [2, 3-b] t 5 U^>; 

2- (2-77^) -1- (4 -7AsHru-<*s*?J/\s) - 5 - / ? y^jUft — 

/u-yf y K~/w ; 

1 - v/^p^^/V^fvP- 2- (2-77^) - 5 - ^ ^ V ^/l^^/l/^ 

2- (2-77-^) -5->* yx/ufc—fr- l - ( 2 - f y v?/l/> fvv-) 
-lH-t'PD [2, 3-b] ey^^; 

1- {A-yAsjtv^is&iv) -5-/#yx/\'ft~/i'-2- (5-^^-/uy 

yy-2-4^) -lH-t'DP [2, 3-b] t°Vi/y ; 

2- (2-77-^) - 1 - P^3f-S//M^yP— 5 — ^ ^ i/;*/^— yU— 
lH-t c PD [2, 3-b] try^^; 

2- (2-x h7 t Ko7 7^) -1- U-y/M'P'OiW -5-> 
* X*>i/3jc=/i/— f ^ K— ^ ; 

2- (5, 6-^tFn-2H-4-t'7^V) -1- (4 -7 iVirxi^yi> 
)V) -5-J.$y7>>Vfr=-)V-y(yY—Jl>; 

i_ (4-7jUstrx3^yis/is) -5-^?y*jufc~ju-2- (5-*b*i/ 
1- (4-7/W^-p^O^/V/) -2- (5-#/M?*5^y ^ - 2 - /U) 

- 5 - / ? y7s)\>-fc~A"( y K— ; 

1- (4- 7/1^*0^^^) -5-^^^^^*=:;w-2- 
$y7J^*'-/wey i/^-2-^^) -O'K— 

1- (4-7^0^^^) -5-^^>^/W*— A— 2- ( 3 - fc a y vM- 

fvP) <4 y ; 

1- (4-7/vjru^yiSjis) - 5-*#yx/\/fc=-j\'-2- (3-t'y^u) 
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4 V Y-)V ; 

1- (4-7 frirn^vVtV) - 5 - * V >*/wj^/i^- 2- (l 

3 - e y v^/u) > y-a- ; 

1- (4 v;*/^ — yu) - 5 9 2 - 

TV—As- 2 -4 A?) y{ > K— ^ ; 

x _ (4-7^p^<>^) -5-7 t ^> / ^>'^-^-2- (5-^^- 
[1, 2, 4] MJ7V— ^-3 — <AA ^K-/K; 

1- (4-yjl'*n'Oi/Jl') -5-*#*XJl'ft~A'-2- (3-^fvl/- 
[1, 2, 4] t^t^Ty-^- 5 — </W -iVY—As ; 

l- (4-y/u^n^.yi>ju) -s-t$v*)V-fc=.)V-2- 
[1, 2, 4] ^-^ifv J Ty*-/U-3--l'/W) ^>K-/U; 

1- {A-yjv^rti^<yi/}V) - 5 * ^^/u*=./u- 2 - (xhytKp 
tf 7 4 -r > K-^ ; 

5- *fi>XA'&-/l'-2- (1 -^-^->-2-try v 5 ^) -1- (4-7/1/ 
st-p^^^) - lH-t'np [2, 3-b] t'D^; 

1 - (4-7^^-n-<y^) - 5 # >7*;V*~j\s- 2- (2-f-7>"J 

6- (1- (4 -5-^^^^^*^l— 1 H-t°pn 
[2, 3-b] t°yv ; V-2 — f/U) =3f^WU*; 

2- {2-%JVi£**y7 7V-5-'< fr) -1- ( 4 - ytVjru^V *JjV) - 
5 - * ? yxfrft-Zl'-J > Y—A- ; 

2- (2-#/W#=¥v'77> / - 5 — fyM^*) -1- (4-7/l^P^y^ 
JV) -5-?# *ST*A'-fo~A"{ V Y—As ; 

I - -5->?y^*^-2- (4-fc°y^W) 

4-t-y^/w) yiVY—A", 
l- (4-7/i^^-p-<7> ? /u-) - 5 -> * y*/u*-/u- 2 - ([l, 3, 4] 

^t-^7^-2-^;l/) - lH-k'no [2, 3-b] t°y^>; 
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5- (4-?Jl>*a^>i?>l') - 2 9VAi\>1rs=. /l>- 6 - (f7 , /-/l/- 

-5H~t ! DD [2, 3-b] t7y>; 
5- (4 -7 frit - 2 - p< * 6 - (^^f If'/— 

-5H-t'na [2, 3-b] t*7v^; 
5 1- (4 - y ;Virus<l/~s;V) - 5 - 1 9 V Xfrfc—Ar- 2 - 

tfy 5^>-4->fyU) - lH-tnn [2, 3-b] \+Vi?>;AXf 

1- (2, 4 - v7/W^n^Ov/l-) - 5 * > * ~ - 2 - 
(Cl, 3. 4] 7jr*WT'S—A'-2-'(/l') -lH-t ! DD [2, 3-b] 

10. W^O^ffl^l~9^0V^n^l^fE«tO^#j^±^^ LT, ft&JP 

1 1. a*©«SBI»l ~9^0V>i"*l^lTO<fe^fk^4:-&^i-*'>^n^-# 
15 *s*f1r- irPl^^iL 

1 2. ffl*oiEBi»l~9^©v>rn^lTO*Olk^^^S^S^ 

1 3. »*©fisffl» i (i) <D<t,&vs<D % mmmj£to&2i&-tz>tLib 

14. ffr#^fafflfS 1 1iSi£tf>5£ (i) Mk&Vso. &L&&M&Wk'tZ1t*><D 

20 &fflo 

1 5. ^fitt«A^*rt-*.ft#sr«&*i"<5*i«)o*te-c4)oT» mmm^, fit* 
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